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OT PEilAKUHOHHOfl KOMHCCHH 


Hctodhs sHepreTHHecKofl xexHHKH CCCP hb- 

JIHeXCH OflHHM H3 KpynHeHUlHX H BaJKHCHIIIHX 
paSAeJIOB HCTOpHH paaBHTHH OTe^eCTBCHHOH Tex- 
HHKH OflHaKO, HeCMOTpa Ha 3 HaHHTeJIbHbIH HHxe- 
pec npOABJlHCMUH K HCTOpHH HayKH H XeXHHKH 
CO CXOPOHH UIHpOKHX CJlOeB xpyAHIHHXCH HaiueH 
cxpaHU, AO nocJieAHero BpeMCHH Bonpocu hcxo- 
pHH aneprexHKH CosexcKoro Coioaa 6hiJiH paa- 
pa6oxaHbi coBepmeHHO HCAOCxaxoMHO. B oxA&«b- 
Hux MOHorpa(J)Hflx H B pa6oxax, onySjiHKOBaH- 
Hbix B nepHOAHHecKoft nenaxH, paccMaxpHBajicn 
npsHMymecxBeHHo AopeBOJiioHHOHHbift nepHOA 

paSBHXHH SHepreXHHeCKOfl XeXHHKH, COBCTCKHft Hce 
nepHOAi HMeKJiHHft HaH6ojiee BaxcHoe 3 Ha'i 6 HHe, 
ocxaBaJicH Majio paapadoxaHHHM h HCAOcraxonHO 
OCBemeHHbIM. 

B CBfl3H C 3XHM KOJIJICKXHB HpO^eCCOpOB H 
npenoAaBaxe^ieii Mockobckoxo opAeaa JleHHHa 
SHepreTHHecKoro HHCxHxyxa hm. B. M. Mojioxobb 
(M3H) B Hanajie 1952 r. nocxaBHJi nepeA coooft 
saAaHy co3Aaxb MOHorpa(J)Hio no HcxopHH 3Hep- 
rexHMecKOH xcxhhkh CGCP. HnHUHaxHBa aBxop- 
cKoro KOJiAeKXHBa M3H 6uJia noAAepHtana Mh- 
HHCXepCTBOM BHCiiiero 06pa30BaHHH CCCP. 

PeAaKUHOHHan komhcchh h asxopcKHfi koji- 
jieKXHB oxnex.aHBO npeAcxasjiHJiH bck) cjioxhocxb 
saAanH, cBH3anHOH c noA6opoM Sojibuioro hcxo- 
pHHecKoro MaxepHajia, oro anajinaoM h cKcxcMa- 
xH3auHeH. rioAroxaBJiHBaeMbiH xpyA aojihcch oxBa- 
XHXb Bce ocHOBHue HanpaBJicHHH pa3BHXHH oxe- 
qecxBeHHOH sneprexHHecKofi xcxhhkh, naHHHaH 
ox MOMCHxa hx 3apo*AeHHH B AOpeBOJiroUHOHHHfi 
nepHOA H KOHHaH nepHOAOM naxoft naxHJiexKH. 
OpH 3X0M AOJIJKHO 6bIXb HOKaBaHO, KaK HHUia 
cxpana, xexHHHCcKH h 3 KOHOMHnecKH oxcxaJiaH 
B npOUIJIOM, B COBCTCKHH HCpHOA HOA pyKOBOA* 
CXBOM iKoM'MyHHCXHHCCKOH OapXHH H OpaBH- 

xcjibcxBa He xoJibKO Aornajia, ho no MHorHM xex- 
HHMecKHM noKa3axe.naM h npcBBOHiJia aneprexH- 
^aecKyio xexHHKy KanHxajiHcxHaecKHx rocyAapcxB. 
Ha ocHOBC HcxopHHecKoro anajiHaa paaBHxna 
oxeaecxBeHHofl 3 HeprexHHecKoft xcxhhkh aojdkhbi 
• 6bixb HaMCMCHU cc AHJibHCHUiHC ncpcneKXHBbi. 


Cjio*Hocxb 3 aAaHH, cxoaBuieft nepcA aBXop- 
CKHM KOJiJicKXHBOM, ycyrydJiHJiacb cute h xcm, 
qxo 6oJibmHHCxBO aBxopoB, 6yAyHH cncHHaJiHcxa- 
MH B OnpCAeJICHHOH o6jiaCTH XCXHHKH, BnCpBHC 
aaHHJIOCb Cepbe3HUM HCXOpHKO-XeXHHHeCKHM 
HCCJICAOBaHHCM, xpcdyKDUlHM XJiydOKOrO AHajICK- 
xHMCCKoro anaJiHaa pasBfHXHa AaHHoft cxpacyiH 
XCXHHKH H ee CBH3eS C HayKOft h skohombkoS. 
HeodxoAHMo 6 hjio hc xojibko Aaxb anaJiHa k 
ododmeHHC MHoroqHc.aeHHbix 4)aKXOB H3 HcxopHH 
OXeqeCXBCHHOH SHCpreXHKH, BUaBHXb ochobhhc 
aaKOHOMepHOCXH h axanu b pasBHXHH oxACJibHux 
oxpacJieft sHcprexHaecKOH xexHHKH, ho h naflxH 
AocxynHyio h bmccxc c xcm Hayanyio 4)opMy 
H3JioHceHHH MaxcpHajia, HcxoAH h 3 xoro, qxo ahh- 
HUH XpyA npeAHaanaqaexca hc xojibko ajih hh- 
HCCHepHO-xexHHqecKHx padoxHHKOB, ho h A-na 
UlWpOKHX KpyrOB COBCXCKOH HHXCJIJIHreHUHH. 

XtByxACTHHft onHx padoxbi aBxopcKoro koji- 
jicKXHBa noKaaaji, qxo coBAanne ucjiocxiioft mo- 
Horpaci)HH no HCXopHH 3 HepreTHqecKOH xcxhhkh 
HCBOBMOMHO 6e3 npcABapHxcJibHoro C03AaHHH 
cdopHHKa oqepKOB no HcxopHH oxAejibnux ox- 
pacjiefl sHcprexHqecKOH xcxhhkh h BcecxopoHiie- 
ro KpHXHqecKoro odcyHiASHHa ero. DoaxoMy Pca* 
komhcchh H aBXOpCKHft KOJIJICKXHB npHHHJIH pC- 
mcHHC 0 nepBonaqajibHOM HBAannH MaxepHajiOB 
K dyAymeS MOHorpa4)HH b bhac oxAejibHwx oqep- 
KOB-MaKcxoB c XCM, qxodbi odecneqiixb bo3- 
MowHocxb HX KpHXHqccKOFO odcyscACHHa CO ^cxo- 
poHU HayqHofi h HHHccHcpHO-xexHHqecKoft oome- 
CTBCHHOCTH H XCM CaMHM nOBblCHXb KaqccxBO 6y~ 
AymCH MOHOrpa4)HH. 

B npoHCCce padoxH aBxopcKoro KOJiJiCKXHBa 
MaxepHa.aH MOHorpa(|)HH odcyHiAa.iiHCb Ha_Ka- 
(J)eApax JVBH, a xaKxe b Apyrnx Byaax, b riayq- 
HO-HCC.iieAOBaxejibCKHX HHCXHxyxax h Ha npo- 
MUUIJICHHHX npCAnpHHXHHX CXpaHU. B BHBape 
19M r. HayqHO-xexHHqecKoe odmecxBO MdM 
npoBCJio KOH(J)epeHU,Hio, nocBamcHnyK) odcyatAe- 
HHK) nOArOXOBJICHHblX BEXOpaMH MaxcpHaJioB. 
HHXepeC, npOHBACHHHH K KOH(J)epCHIIHH CO cxo- 
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poHbi yqeHbix, HH>KeHepoB h tcxhhkob Mockbm, 
JleHHHrpa;ia, KHCBa h Apyriix ropo;roB Hamefi 
CTpaHH, y6e/iHTejibHo noKaaaji, nacKOJibKo na- 
apejia Heo6xoflHMocTb b cosflanHH nay^Horo xpy- 
aa no HCTopHH OTenecTBCHHOH snepreTHnecKOH 

TCXHHKH. 

OydjiHKyeMbie onepKH, nepepa6oTaHHbie asTO- 
paMH c yMexoM KpHrn^ecKHx saMe^ianuft yqacT- 
HHKOB KOHf])epeHUHH H no^iy^eHHbix peueHSHH, 
eme He npe/icTaBJiniOT co6oh rjiaB 6y;iyiiTeH mo- 
HorpacjDHH. B hhx eme He;;ocTaTOHHo ocymecx- 
B^iena BBaHMiian yBHBKa, HMeex Mecxo HeKoxopoe 
pasJiHHHe B cxHJie H3Jio>KeHHH MaxepHaJia, b mc- 
xo;iax ero anajiHsa h cxenenH HcnojibsoBaHHH nep- 

BOHCXOHHHKOB H apXHBHbIX AOKyMeHXOB; BO MHO* 
THx OHepxax Hej^ocxaxoMHoe BHHMamie y/^ejinex- 
CH anajiHsy pasBHXHH HaynHbix HAeft. He;^ocxax- 
KOM pHjia nydjiHKyeMbix onepKOB HBjinexcH oxcyx- 
cxBHe MaxepHaJiOB, oxpa>Kaioii;HX 6opb6y co- 
BexcKoro iiapozia sa no;n>eM npoHSBo/^HxejibHO- 
cxH xpy;ia. Sxh HeAonexbi /^ojijkhbi 6bixb ycxpa- 
HeHbi B npouecce ji^JihueuiueH pa6oxbi uaji mo- 
Horpa(j)HeH, ynHXbiBan, hxo co6paHHbiH aBXopaMH 
MaxepHaji Mo^ex npe;icxaBJiHXb caMOcxonxejib- 
HbiH HHxepec, Pe/iaKUHOHHaH komhcchh coHJia 
u.eJiecoo6pa3iibiM ony6j]HKOBaxb noAroxoBJieHHbie 
onepKH 6e3 coKpauxenHw. 

npe/inojiaraeMaH MOHorpacJ)HH 6yAex co- 
cxoHXb H3 Hexbipex xomob: oSiune Bonpocbi paa- 
BHXHH 3HeprexHHecK0H xexHHKH; XHApoaHeprexH- 
Ka; xenjio3HeprexHKa; sjieKTpoaneprexHKa. Ph/i; 
o6jiacxeH coBexcKOH 3.neKxpoxexHHKH h 3HeprexH- 
KH XeXHHKa BbICOKHX H CBepXBbICOKHX HacXOX, 
xeXHHKa npOBO/lHOH CBHSH, jXBHraxe.TH BHyxpeH- 
Hero cropaHHH, xpancnopxHbie ;xBHraxejiH, 3.xeK- 
xpiic})HKauHH cejibCKoro xosHHcxBa H HeKcxopbie 


Apyrae, kbk HMejouxue caMocxoHxejibiioe saane- 
HHe, noJiMUhi ocBemaxbCH b cneuHa<.ibHbix hcxo- 
pHKO-XeXHHaeCKHX HCCJieAOBaHHHX H B HO^rOXaB- 
JiHBaeMyio MOHorpa(})H}o ae Boftjxyx. 

Pe/i;aKUHOHHaH komhcchh H aBXOpCKHH koji- 
JieKXHB ox^aiox ce6e oxaex b xom, hto npcA^^Ta- 
raeMbie BHHMaHHio mixaxejia oaepKH cxpa^aiox 
pH^^OM CyUXGCXBeHHbIX HeZi;OCXaXKOB, KOXOpbie MO- 
ryx 6bixb ycxpanenbi xo^ibKo npa mapoKOM o6- 
cyH^AGHHH nydjiHKyeMbix MaxepaajioB. 

KpaxHHecKHe yKasaHHH, npe/i.io>KeHHH h aa- 
MeaaHHH HHxaxe.aeH 6yjxyT yaxeabi b npouecce 
uaJibHefimeH padoxbi npa cocxaBjieHaa MOHorpa- 
(})HH Ha ocHOBe ny6jiHKyeMbix oaepKOB. 3xo no- 
xpe6yex dojibujoa xBopaecKOH nepepa6oxKH nou- 
roxoBJieHHbix MaxepaajiOB a hbhxch c.;ieA>aoLUHM 
3xanoM npoBouHMoa pa6oxbi. 

6 CBH3a c nOUrOXOBKOH OXUCJIbHblX TCMOB 

6yuyiueH MOHorpa(J)HH ouhoh as HaH6o.xee xpyu- 
Hbix 3auaq, cxohiuhx nepeu aBxopcKHM Ko.i.aex- 
xhbom, HBJiHexcH pa3pa6oxKa nepaounsauHa pas- 
bhxhh 3HeprexHaecK0H HayKa a xexHaKa, koxo- 
pan uojia<Ha 6bixb nojiOKeaa b ocHOBy H3,ao>Ke- 
HHH Maxepaajia KajKuoro xoMa. no 3 xoMy Peu- 
KOMHccHH npocHX HHxaxejiea BbicKasaxb cboh sa- 
MeaaHHH a npeuJio>KeHaH xaK>Ke a no uanaoMy 
Bonpocy. 

PeuaKuaoHHaH komhcchh o6paLuaexcH c 
npocbSoH Ko BceM aaxaxejiHM oaepKOB npacbiJiaxh 
CBOH KpHxaaecKae saMenanaH a noH<eviaHHH no 
aupecy: MocKBa E-116, KpacHOKasapMeaHan, 14, 
M3'H hm. iB. M. Mojioxosa, PeuKOMaccaa no 
nouroxoBKe MOHorpa^aa «HcxopaH sneprexane- 
CKoa xexHHKH CCCP». 

PedaKt^uoHHaH KOMuccim 
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BBEAEHHE 


npoMbumJieHHaH sJieKTpoHHKa oxBarbisaeT 
C 06 oH o 6 jiaCTb SJieKXpOHHKH, npH3BaHHyK) 
o 6 cjiyKHBaTb Hy>KAbi npoMbiuuieHiiocTH h snep- 
rOCHCTeM yCTpOHCTBaMH, HMCIOIUHMH B CBOCM CO- 
cxaBe npH 6 opbi: sjieKxpOHHbie, HOHHbie h nojiy- 
npoBOAHHKOBbie. TaKHe ycxpoHcxBa npHMeHHioT‘ 
CH JXJIH npeo 6 pa 30 BaHHH xoKa b cHCxeiviax ynpaB- 
JieHiHH pe>KiHiMaMH paiSoXhl npOfMblUIJieHlHblX o^ijeK- 
TO'B H HX peryjiHpoiBaHHH, a xaiK^e jiJin HS'Mepe- 

HHH H iKOiHTpOJIH 33 XOA'OM npO'H3IBOiZI.CTB0HHHX H 

3HeprexHqe)0KHX npoiueccoB. 

npHMeneHHe sjieKxpoHHbix, hohhbix h nojiy- 

npOBO;iHHKOBbIX npH6opOB H yCXpOHCXB He XOJlb- 
Ko o6jierHaex sajxami MexaHHaauHH h aBxoMaxH- 
aauHH npoH3BO>acxBeHHbix npoueccoE, ho h cno- 
co ScxByex Kop eniHO'My 'Hx yc ob epmeHCTBOiB aiHiH lo . 

OporpeccHBHaH pojib sJieKxpoHHKH 6a3Hpyex- 
CH: 1) Ha BbICOKOH HyBCXBHXeJIbHOCXH Bcex Ha- 
3BaHHbIX XHHOB npH6opOB K H3MeHeHH5IM pe>KH- 
Ma Ha BxoAe ycxpoftcxs; 2) HCKJiioqHxejibHO 6bi- 
cxpoH peaKUHH ycxpoHcxiB Ha H3MeHeHHe bxo;i- 
HOH BeJlHHHHbi; 3) UIHpOKOH npHCHOCoSjieHHOCXH 
ycxpoHcxB K pa3JiHHHoro po^a npeo6pa30BaHHHM 
xoKa H 3HeprHH. 

B caMOCxoHxeJibHyio oxpacjib xexiiHKH npo- 
MblUIJieHHaH SJieKXpOHHKa BbIKpHCXaJIJIHSOBaJiaCb 
XOJIbKO B HOCJieBOeHHbie HflXHJieXKH B CBH3H C IHH- 


poKHM H Bce 6 oJiee HapacxaiomnM BHezipeHHeM 
ee B npoMbiHiJieHHbie h aneprexH^ecKHe o 6 'beKXbi. 

Panee axa oxpacJib xcxhhkh oxBaxbiBajia co- 
6 oh xjiaBHbiM o6pa30M BbinpHMJieHHe xoKa, x. e. 
npeo6pa30BaHHe nepeivieHHoro xoKa b hocxobh- 
HblH. B CBH 3 H C 3XHM HCXOpHH paSBHXHH HpO- 
MbllUJieHHOH 3JieKXpOHHKH JXO HOCJieBOeHHblX Hfl- 
xHJiexoK HcnepnbiBaexcH xjiaBHbiM o6pa30M pas- 
bhxhcm npeo6pa30BaxejibHOH xexHHKH, r. e. xex- 
HHKH npeo6pa30BaHH5i nepeMCHHoro roKa b no- 
cxoHHHbiH H o6paxHoro npeo6pa30BaHHF, H3Be- 
cxHoro noA HasBaHHeM HHBepxHpoBanHH xoKa. 

OcBeman ocHOBHbie sxanbi na nyxH paasHXHH 
B Haiuefi cxpaHe HOHHoro h noJiynpOBOAHHKOBoro 
npndopocxpoeHHH, a xaK>Ke sjieKxpKHecKHx 
yCXpOHCXB, B KOTOpbiX XaKHe 3JieKXpOHHbie npH- 
6opbI npHMeHHIOXCH B npOMbllUJieHHOCXH , Mbl 
B HacxoHmeM onepKe He saxparHsaeM iHcxopHH 
pa3BHXHH: 1) 3JieKXpOHHHX JiaMH, AHKXOBaBUie- 
rocH xjiaBHbiM o6pa30iM HapacxaKDmHMH sanpo- 
CaMH paAHOXeXHHKH; 2) (J)OX03JieKXpOHHKH, OCHOB- 
Hbie 3xanbl paaBHXHH KOXOpOH AHKXOBaJIHCb 3By- 
KOBblM KHHO; 3) 3JieKXpOHHO-JiyMeBOH XeXHHKH, 
B XOM MHCJie peHXreHOXeXHHKH, SJieKXpOHHOH 
MHKpOCKOHHH H yCKOpeHHH 3apH>KeHHbTX HBCXHU,, 
npeAcxaBJiHKDLAHx C060H cneuHajibHbie o6jiacxH 
npHMeneHHH 3JieKXpOHHKH. 


1. BbinP51MMTEJlbHA51 TEXHMKA flO BEJlMKOfl OKTJlBPbCKOa 
COUHAJlHCTHMECKOft PEBOJIIOUHM 


B CBH3 H C o 6 uXHM HH 3KHM ypOBHCM paSBHXHH 
XeXHHKH H MaJIbIMH MaCIHXafiaMH 3AeKXpH(j)HKa- 
UHH AopeBOJiK)AHOHHOH PoccHH noxpe6HOCXb 
B BbinpHMHXeJIbHbIX yCXpOHCXBax B 3TOT nepHOA 
6biJia BecbMa MaJia. 

JXo pa3pa6oxKH HJi.-Kopp. AH CCCP 
B. H. KoBajieHKOBbiM b 1909 — 1910 rr. h ripo(}). 
M. A. BoHH-BpyeBHHeM (1888 — 1940 rr.) 
B 1914 — 1916 rr. nepBbix onbixHbix o6pa3UOB 
3AeKxp0HHbix JiaMH, MorymHX 6bixb Kcnojibso- 


BaHHblMH H B KBHeCXBe MaJlOMOlAHbIX BbinpHMH- 

xejiefi, Hy^Abi 6oJibmHHCxBa noxpedHxejieft no- 
cxoHHHoro xoKa yAOBJiexBopHJiHCb rjiaBHbiM o6pa- 
30M npeoOpasoBaHHeM nepeMennoro xoKa b no- 
CXOHHHblH npH nOMOIH.H 3 JieKXpHM 8 CKHX MaUlHH 
nocxoHHHoro xoxa, a xaK>Ke oahohkophmx npe- 
o6pa30BaxejieH. 

JIniHb B yCXpOHCXBaX MaJIOH MOIUHOCXH A'^^ 

aapHAKH BKKyMyjiHXopHbix 6axapeH k nwxaHHH 
peHxreHOBCKHX ycxpoHCXB naxoAHJiH ce6e npH- 
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MeneHHe MexaiiHqecKHe BbinpHMHTe./iH (npiiiiuHn 
jieficTBHH KOTopbix ocHOBaH Ha nepMOAir^ecKOM 
paspbise uenH npH homouih noABn>KHoro koh~ 
xaKTa), a TaK>Ke sjieKTpojiHTHqect^Ha BbinpaMH- 
(npHHIXHH AeHCTBHH KOTOpblX OCHOBaH Ha 
H3MeHeHHH OpOBOAHMOCTH ueTKJXy 3 JieKTpo;iHTOM 
H SJieKXpOAaMH, BbinOJIHeHHbIMH H 3 paSHbTX MB' 
TepHajlOB) . 

SjieKXpOJIHTHqeCKHe BbinpHMHXe^TlI HBAHJIHCb 
nepBbiM XHHOM sjieKxpHqecKHX BeuxHJieH, x. e. 
npH 6 opoB, cnocodHbix nponycKaxb xok npeHMy- 
mecxBeHHO b oahom HanpaBJieHHH npn noAseAe- 
HHH K HHM nepeMeHHOXO HanpH>KeHHH. 

Ha nepBbix cxyneHHX pasBHXHH sAeKxpHqe- 
CKHX BCHXHAeft BCXBBajia saAaqa Aofinxbcn ao- 
cxaxoHHO coBepmeHHoro BbinpHMJieHHH xoxh 6 bi 
Ma.ibix HanpH>KeHHii h xokob h, KpoMe xoro, iiaii- 
XH xaKHe 3JieKxpHHecKHe cxeMbi, Koxopwe hobbo- 
jiHJiH 6 bi nojiyq'HXb AocxaxoHHO xopomyio (})OpMy 
KpHBbIX BbinpHMJieHHOrO XOKa H HanpHHCeHHH. 
Bee nocJieAyiomee pasBHxne BbinpHMHxeJibHoft 
xexHHKH m. 7 io noA sHaKOM coBepmeHcxBOBaHHH 
npH 6 opOB H OAHOBpeMeHHO CXeM BbinpHMJieHHH 
XOKa. 

IlHOHepcKHe HccAeAOBaxejibCKHe pa 6 oxbi no 
BbinpHMHXeAHM KOHUeHXpHpOBaJIHCb B AOpOBOAIO- 
UHOHHOH PoccHH npeHMyin,ecxBeHHO b JiaSopaxo- 
pHHX BblCUJHX yqe 6 HbIX SaBCAeHHH (FlOAHXeXHH- 

qecKHH n SjieKxpoxexHHqecKHH HHCxHxyxbi b He- 
xep 6 ypre), a xaK>Ke b oxAejibHbix BeAOMcxBCHHbix 
Aa 6 opaTopHHX (jTa 6 opaxopHH MopcKoro bcaom- 
cxBa), nocKOJibKy npoMbiuiAenHocxii no npndo- 
paM, npeAHasHaqeHHbiM ajih BbinpnMAeHHn xoKa, 
eiue He cymecxBOBajio. 

riepBbie pa 6 oxbi no nccJieAOBaHHio cbohcxb 

SAeKXpOAHXnqeCKHX BbinpHMHXeACH paBBHBaA 
b nexepSyprcKOM noJiHxexHHnecKOM nncxHxyxe 
aKBA- B. O. MnxKeBHH. ycoBepmeiicxBCBaHHvo 
3JieKXpO.;lHXHqeCKHX aJIIOMHHHeBblX BbinpHMHXe- 
Aen H paSBHXHK) CXeM HX BKAIOneHIIH 6bIA nOCBH- 
men nepBbiH aokaba MnxKCBHqa, nponHxanHbiH 
HM Ha saceAaHHH PyccKoro sAeKxporexiinqecKoro 
o6mecxBa 7/XI 1900 r., onyOAHKOBani-ibiH saxeM 
B JNTg 2 >KypHaAa « 3 AeKxpHqecxBO» sa 1901 r. 
[ji. 1], 


CKoro paspHAa kbk na oxnpbixoM BosAyxe, xaK 
H B pa3peH<eHHOM rase (BOSAyxe) b saKpbixoM 
CXeKAHHHOM COCyAO [JI. 15]. KpOMe BbIBOAOB, 
HMeiolUHx caMOCxoHxeAbHyK) Haynnyio ueniiocxb, 
KBK, HanpHMep, npoBepKa oxHomeHHH sapnAa 
K Macce SACKxpoHa, B. O. MnxKeBHqeivi 6biAa 
■ BnepBbie BbiHBAena BosMOHcnocxb noAyqnxb aej)- 
J (J)eKx BbinpnMAeHHH xoKa c noMOu;bK) sAeKxpnqe- 
! CKOH AyXH npH HeCHMMexpHHlHOM BblOOAHeHHH 
i' SAeKXpOAOB. 

B 3 XHX paOoxax 6 biA yexanoBAen h pnA Apy- 
1 rnx npaKXHHecKH Ba>KHbix cooxHomeHHw, kbk 
! HanpHMep, bosmokhocxh noAyqHXb Ayry npn 
MBAbix HanpH>KeHHHX, noBbimenne ycxonqHBOcxH 
AyrH npH noAorpene oahofo hs 3 AeKxpoAOB 
H X. n. 

PaOoxbi MHXKCBHqa no SAeKxpnqecKon Ayre, 
cnocoOcxBOBaBUiHe BbiHBAeHHio pHAa AOnOAHH- 
xeAbHbix CBOHCXB, xapBKxepHbix A*^^ Ayrn Hex- 
poBa, ObiAH yAocxoeHbi b 1907 r. npeMiiH 
A. C. rionoBa. 

SaHHMancb HccAeAOBaHHHMH npHpOAbi sen- 
XHAbHOrO AenCXBHH B 3AeKXpOAHXHqeCKHX BbinpH- 
MHxeAHx H Ayre, MnxKeBnq oAHOBpeMeHHo cos- 
AaBaA H HOBbie cxeMbi BKAioqeHHH BenxHAen h 
npoBOAHA anaAHS pe>KHMOB paOoxbi SAeKxpnqe- 
j.CKHx ueneft c BenxHAHMH. Tan, b 1901 r. hm 
jBnepBbie Ohah onyOAHKOBanbi [JT. 1] cxeMu Bbi> 
npHMACHHH OAHo4)a3Horo H xpex(})a3Hora xoKa, 

/ HSBecxHbie B HacxoHUj.ee BpeMH noA HasBaHneM 
cxeM c HyAesbiM bbiboaom. 

PaOoxbi no HCCAeAOBauHio cxeM BbinpHMAe- 
HHH TOKa npH pasAHqHbix BHAax HarpysKH 6biAH 
npoAOAHceHbi A. A. PepuiyHOM, onyOAHKOBaBuiHM 
b H^ypHaAe «3AeKxpHqecxB0» aa 1901 r. [Jl. 2] 
pesyAbxaxbi npOBeAennoro hm HCCAeAOBaHHH 
O BAHHHHH HHAyKXHBHOCXH HB (|)OpMy KpHBOH Ebl- 
npHMAeHHoro xoKa. 

^taAbHCHUIHe HCCAeAOBaHHH no CXeMBM Bbl- 
npHMACHHH XOKa 6bIAH npOBeAGHbl axaA. 
H. Jt. HanaAeKCH, HsyqaBuiHM b 1911 r. pe>KHM 
paOoxbi OAHO- H AByxnoAynepHOAHbix cxeM Bbi- 
npHMAeHHH xoKa B CBH3H c noHBACHHeM nepBbix 
3AeKxpoHHbix BeHXHACH — KCHOxpoHOB. Pa6oxa 
HanaAeKCH Ae>KHx b ocHone cymecxByionxeH xeo- 
pHH npeoOpaaoBaxeAbHbix cxeM. 


OcoOcHHo Ban^HbiMH pa 6 oxaMH MHXKesiHqa [Jl. 3 , 
4 , 6 , 8 H 9 ] 6 biAH ero HCCACAOBannH no (|)H3Hqe- 
CKOH npnpoAC SACKxpHqecKOH Ayrn. 3 xh paOoxbi 
HBHAHCb ripoAOAHceHHeM oubixoB B. B. HexpoBa, 
BnepBbie HccACAOBaBUiero hbachhh SAeKxpnqe- 


SaMexHoro paaBHXHH, oahbko, nocAeAHun xnn 
BbinpHMHxeAen BHaqaAe He noAyquA b cbhsh 
C 061II.HM KpaHHe HH 3 KHM COCXOHHHeM SACKXpO- 
BaKyyMHOH XCXHHKH B AOpeBOAIOUHOHHOH Poc- 
CHH. 
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M0HH0-nPE0BPA30BATEJlbHAH M nOJiynPOBOJlHMKOBA^I TEXHMKA 
nOCJlE BEJlMKOft OKTJIBPbCKOW PEB0J1K)UMH 


3 anpocbi Ha npH 6 opbi, BbinpHMJiHioiuHe tok, 
noHBHJiHCb y>Ke B nepBbie ^o^^bI Cobctckoh bjib- 
CTH B CBflSH C HaHaJIOM paSBHTHH paAHOCBflSH 
H pa;^HOBemaHHH b HameH CTpane. 

HHTaHHH HOCTOflHHblM TOKOM paA^O- 
npHCMHblX yCTpOHCTB Hy^HH 6bIJlH BblHpHMJIHIO- 
mne TOK MaAOMomHbie sAeKxpoHHbie AaMnu 
KeHOTpoHbi, a A^H HHTaHHH paAHonepeAaiHHKOB 
Hy>KHbI 6bIAH MOIUHbie (piyTHbie) BblCOKOBOAbT- 
Hbie BCHTHAH. SapHAHHC (aKKyMyAHTOpHbie) ycT- 
pOHCTBa Hy>KAaAHCb B 9K0H0MHHHbIX HCTOqHHKaX 
HHTaHHH, pOAb KOTOpbIX C yCHeXOM MOFAH Bbl- 
TIOAHHTb HOHHbie npH6opbI C HaKaAeHHbIM KaTO- 
AOM (raaoTpoHbi h THpaTpoHbi), a a^« chctcm 
CH rnaAHSaUHH H aBTOfiAOKHpOBKH Ha >KeJie3HbIX 
;ioporax noHaAo6HJiHCb ycToftqHBbie k aTMOc4)ep- 

HblM BOSAeHCTBHHM H HC Tpe6yiOmHe CHCTeMaTH- 

qecKoro yxofla nojiynpoBoaHHKOBbie bchthjih h 
npH 6 opbI C XOJIOflHbIM KaTOAOM. TaKHM o 6 pa 30 M, 
yyae c nepBUx Jier BOCcraHOBJieHHH h pa 3 BHHHfl 
HapoAHoro xo3HftcTBa B CoBeicKOM Coioae no- 
HaAo 6 HAHCb H HaiiiAH ce 6 e npHMeneHHe Bce 
OCHOBHbie THHbl BeHTHACH: 1) pTyTHbie; 2) npH- 
6 opbl C HaKaACHHblM H XOAOAHblM KHTGAaMH H 
3 ) noAynpoBOAHHKOBbie npHdopbi. B cbh3H c pa 3 - 

HblMH yCAOBHHMH npOH3BOACTBa H HpHMeHeHHH 
HX paSBHTHe UIAO He3aBHCHMbIMH HyTHMH, B CBH- 
3H C qeM! OHH H paCCMaTpHBaiOTCH HHJKe OT- 
AeAbHO. 

a) BEHTHJIH C PTYTHblM KATOAOM 
H CXEMbl nPE 0 BPA 30 BAHHJI TOKA 

K MOMCHTy opraHH3auHH HHJKeropoACKOH 

paAHOAa 6 opaTopHH, cosAaHHoft no HHHUHaTHBe 

B. H. JleHHHa AeKpexoM CHK ot 2 ACKafipn 
1918 r. c ueAbio 6 biCTpeHuiero pasBHTHH paAHO- 
BcmaHHH B HameH cxpane DHTanne paAHonepe- 

AaTHHKOB nOCTOHHHbIM TOKOM BblCOKOFO HaopH- 
>KeHHH MOrAO OCymeCTBAHTbCH AH6 o ot BblCOKO- 
BOAbTHblX MamHH TlOCTOHHHOrO TOKa, KpaHHC HB- 
HaAeH<Hbix B pa60Te, ah6o npn noMOuxH HSBe- 
CTHblX AHmb H3 AHTepaxypHblX HCTOHHHKOB 
[JI. 13 — 15 ] pxyTHblX BeHTHAefl. TaKHe BeHTHAH 
Ha neBbicoKoe HanpH>KeHHe cxpoHAHCb oTAeAb- 
HbiMH eBponeflcKHMH (})HpMaMH 3a py6eH<0M 
(3 ahh b Abctphh, Ohaahhc b Fgaabhahh, Ch- 
MeHC B FepMaHHH). Ho ceKpexaMH npoHSBOACTBa 
H AexaAHMH TeXHOAOrHH, COCTBBAHIOIAHMH ochob- 
Hyio TpyAHOCTb HX OCBOeHHH, THKHC 4)HpMbI He 
TOAbKO He XOTCAH ACAHTbCH C KOMMyHHCTHHe- 
CKOH PoCCHefi, HO AHJKC HC XOTOAH HpOAaBaTb 


o6pa3UOB CBoeH npoAyKAHH CTpane, HaxoAHmefl- 
CH B 3K0H0MHqeCK0H H HOAHTHHeCKOH 6AOKaAe. 
OoSTOMy BCe pa3pa60TKH, CBH3aHHbie C OCBOC” 
IineM nepBbIX, npHTOM BblCOKOBOAbXHblX, THHOB 
CTCKAHHHblX pTyTHbIX BCHTHAeft HH HaHpHJKeHHe 

3 — 6 K6 H TOKH AO 3 — 5 a ((jpnr. 1), 6biAH Bbi- 

nOAHCHbl C06cTBeHHbIMH CHAaMH B HHH<erOpOA" 
CKOH paAHOAa6opaTOpHH nOA pyKOBOACTBOM 

MA."KOpp. AH CCCP B. FI. BoAOTAHHa [Jl. 22 ]. 

HepBan BbicoKOBOAbTHan BbinpHMHTeAbHan | 

ycTaHOBKa na 4 Ke h tok 3 a co cTeKAHHHbiMH | 

BeHTHAHMH, HBFOTOBAeHHblMH B HH>KerOpOACKOH 



CbHr. 1 . BblCOKOBOJlbTHan KOJI- 

6 a, nocTpoeHHaa b 1921 r. 
B HH>KeropoACKOH paAHo- 
jia 6 opaTOpHM. 



2 . BblCOKOBOJIbT- 
Han KOJi 6 a Ha 12 000 6 , 
6 a, HsroTOBjieHHaH b 
HH>KeropoACKOH paAHo- 
AaOopaTOpHH, 


paAHOAa6opaTOpHH, 6biAa ocymecTBAena b j 

1921 F. Ha CBepAAOBCKOH paAHOCTaHUHH i[Jl. 22 ], 
g 1922—1923 FF. Ha nHTHHHe ot bhcoko- 
BOAbTHblX pTyTHbIX BbHipHMHTeAeH 6bIAa HCpe- 
BCAeiHa H paAHiO'BemaTeAbHaH CTaHUHH himchh 
KOMH'HT epsHa, FAe 6bIAO yCTaiEOBAeHO BbliHpHMH- 
TeAb'HOe yCTpOHCTIBO C HanpH^KeHHeM 8 kb H MO^m- 
HOCTbK) 16 K6T. 

Jljin B03M0>KH0CTH AHAbHCHmeFO HOBblUieHHH 
BbinpHMAeHHOFO HaHpHJKCHHH HH paAHOHepeAHK)- 
mHX yCTpOHCTBaX, HTO AHKTOBaAOCb CTpCMACHHeM 
noBbicHTb K. n. A. renepaTOpHbix abma h KOAe6a- 
TBAbHblX KOHTypOB, BOAOrAHHbIM 6bIAa IipeAJIO" 
jKeHa H o4)opMJieHa aBTopcKoft saaBKofl ot 
18/VIII 1921 r. |[JI. 117] cxeMa KacKaAHoro bkaio- 

q6HHH AByX BTOpHqUblX o6mOTOK TpaHC({)OpMa- 
TOpa, Ka>KAafl h 3 KOTOpbix nHTaet cboh piyx- 
HbiH BCHTHAb. IlaTeHT Ha KacKaAHyio cxeMy 3a 
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At’ 777 6 bui Bbuaii B. n. Bojior;iHiiv 15 /IX 

1924 r. 

Bueaeiiiie KacKaa,HOH cxewbt no 3 BO.THvTO no- 
libicHTb Bbixo;iHoe iianpH>KeHHe Bb[npHMHTe„Tbi[oro 
ycTpoiicTBa iia /lenHiirpaACKoS pa,T,HOBem,aTe.ib- 
Hoii craHUHH, coopy>KeHiioH b 1924—1925 rr. ;io 
12 K(i npH noubiiiieHUH oSmeft moiuhocth Bbi- 
npHM[iTe..ibiioii ycxaiioBKH ao 60 K6t. KoA6a, npH- 
Meiieiiiiaa b yciaHOBKe, noKaaaiia aa (})Hr. 2. 

HaHSojiee Moiunbii'i yaeji nmaHHa co creK- 
cTHFIIlblMH BbrCOKOBO.;lbTIibIMFl pXyTHblMH BeilTH- 

,mM\i 6hiJi coopy>Ken Ha CsepA^OBCKOH paAHO- 
CTaiiuHH B 1926 — 1927 rr. c AOBeAeimeM moiaho- 
CTH yCTaHOBKH AO 120 K6T. 

B CBH3H c pacuiHpeiiHeM ceiH paAHOCxaHUHH, 
ys.ibi nirraHiiH Koxopbix hooOxoahmo ObLTo CHa6- 
AHTb pxy TUO-BbI^pHMlHTCv^bHbIMH yCXpOHCXBaMH 
Bbicoiivoro HanpH/KeHHH, rocyAapcxBeHiHbLM ojick- 
xpoxexHHHecKHM xpecxoM saBOAOB c.ia6oro xoKa 
6bi.7io opra-HH30Baiio b 1925 r. na JleHHHxpaACKOM 
s^ieKxpoBaKyyMHOM aaBOAe (na JlonyxHHKe) noA 
pyKOBOACXBOM aKBA. C. A. BeKHIHHCKOrO H 
K. B. CxaXOpCKOro npOH3BOACXBO BblCOKOBOJIbX- 
Hbix pryiiibix BenxH.’ieH na iianpH>KeHHH 3 000 h 
6 000 6 H xoKH 4 iH 6 a (xhhbf 3BH-4-3000 h 
oBH-6-6000). 3 th bciithah cxpoHAHCb no paspa- 
6oTKaM, npoBeACHHbi'M HJi.-Kopp. AH CCCP 
B. n. Bo./iorAHHbiM [JT. 16]. OAHOspeMeHiiio c Bbi- 

COICOBOJIbTHbIM H piyTHblMH BeHTHJIHMH THM >Ke 
OblJIO nOCXaB.'ieiFO npOHSBOACXBO HHSKOBOJlbXIIblX 
CTeK.aHHHhIX pTyXIIblX BCHXHJieH. 

no.THOC CBOe pa3BlHTHe lipaH3BOACTBO CTCKAHH- 
JlblX iHHBKOBOJIbTIIbrx H BblCOKOBOJlbXHblX piyXIIblX 



OhT. 3. KoMOJlCKTHOe pTyTHO-BbinpHMH- 
TeJIbHOe yCTpOHCTBO CO CTCKJlJlHHblM 
BCHTiuieM saBOAa ^Ceerjiana". 
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BeilTHACH nOAyHiHJIO npH CAHHHHH AeKHIirpaACKOXO 
3AeKTpoBaKyyMHoro saBOAa (na JlonyxHHKc) 
c JieHHHrpaACKHM aaBOAOM «CBeT.;Taiiia». Saccb 
noA pyKOBOACXBOM H. O. TopioHOBa h H. 3. Kpn- 
Ma 6bijio nocxaBAeiio cepHihioe npoiH3BOACxBo 

HH3KOBOJIbXIHbIX BeHXHJieH C Hainp5I'>K0HHeM AO 
250 6 H TO'Ka>MH B OAHOH KOaSc AO 100 a (X'HH 
3AH-100) H BbICOKOBOJIbTHbIX BeHTHAeil C MaKCH- 
MajrbHbiM HanpHJKeHHeM ao 15 000 e (thb 
3BH- 15000), a TaK>Ke cepHHHoe npoHSBOACTBo 
(npH ynacTHH B. M. Bhtckhx, A. BoAKOBa. 
C. H. CAecapeea h K. H. ByxapHi-ia) KOMHAeKr- 
Hbix pacnpeACcXHTe.TbHbix ycxpoHcxB, coAep>Ka- 
IH,HX nOMHMO pXyXHOrO BeHXHJIH HHXaiOmHH aBTO- 
xpaHCcj3opMaxop h bcio annapaxypy co6cxBeH(Hbix 
Hy>KA (c^Hr. 3). 

XtajibHeHLLjHe sanpocH na 6ojiee MoiAHbie xh- 
Hbi MexajiJiHHecKHx BeaxHACH noHBHAHCb B nep- 
Bbie >Ke roAbi cyiAecxBoeaHHH JleHHHCKoro nAana 
3A6KXpH(j3HKaUHH PoCCHH (POSJIPO), FipHHH- 
xoro VIII BcepOCCHHCKHM CT^eSAOM COBCXOB 
B AeKa6pe 1920 r. 

OpH UeHXpaAHSOBaHHOM npOHSBOACXBC 3 AeK- 
xpHHecKOH sfieprHH Ha nepeMenHOM xokc xe h 3 
HoxpeSHxeAeH, Koiopbie Hy>KAaAHCb no pe>KHMy 
pa6oTbr B nOCTOHHHOM XOKe (SAeKXpOXUMHH, 
xpaHcnopxHbie h rpysonoAXjCMHbie ycxanoBKH m 
X. n.), BbiHyjKAeiibi 6biAH noAbsoBaTbCH ah6o 
npeoOpasoBaxeAHMH MaiiiHHHoro xnna (ABHra- 
xeAHMH-reHepaxopaMH h oahohkophbimh npe- 
oOpasOBaxeAHMH) , AH6 o HMnopXHpOBaBLUlHMHCH H3 
SanaAHofr Esponbi pxyxiibiMH BbinpHMHxeAHMH. 

CexpexoM riponsBOACiBa MexaAAHnecKHx Ben- 
THACH BAaACAH c 1914 — 1916 rr. uiBelhuipcKan ' 
(j)HpMa BpoyH-BoBcpH [JI. 12 h 13], HMeemaH! 
CBOH (j^HAHaA B PepMaHHH [ManreHMe], h opra- 
HHsoBaBLUHe c 1923 — 1924 rr. npOH 3 BOACTBo 
MexaAAHqecKHx pxyxHbix BbinpHMHxeAeA HCMeu- 
KHe (j)HpMbr A3r h CiHMeHc, a xa'K'>Ke aBcxpHH- 
CKan (})HpMa 3 ahh. AMepHKaHCKHe SACKxpoxex- 
HHHeCKHe 4)HpMbI (HCCMCXpH Ha XO, HTO nCpBblH 
naxenx na pxyxubie BerixHAH 6biA BbiAan b CUJA 
Kynep-Xionxy b 1901 r.) ne ocbohah npoHseoA- 
cxBa MexaAAHHecKHx pxyxHbix BeHXHAen BOAoxb 
AO 1933 r. H saMCHHAH pxyxHbie BbinpHMHxeAH 
MCFiee SKOHOMHqHbiMH ABHraxeAHMH-xeHepaxopa - 
MH H OAHOHKOpHfalMH HpeoSpaSOBaxeAHMH. 

HnHUHaxHBy C03AaHHH nepBoro oTeqecxBeH- 
Horo xHna MexaAAnqecKoro pxyxHoro BenxHAH 
B3HA Ha ce6H B 1924 — 1925 rr. AHnAOMaHx Jle- 
HHHrpaACKoro noAHxexHHnecKoro HHCxnxyxa 
B. K. KpanHBHH [Jl. 17], cosAaBiiiHH npH coach- 
cxBHH H noMoiuH saBOAa «3AeKxpocHAa» (rAC 
ACAaAacb AHHAOMHan pa6oxa) nepBbiH onbixHbiu 
sioeMHAHp xpexanoAHoro MexaAAHqecKorO' pxyx- 
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(I)Hr. 4. riepBbiH onbiTHbiH o6pa3eii. 
TpexaHOAHoro pTVTHOrO seHTHJlH 

na 200 a. 



OhF. 5. riepBblH pxyTHblH BeHTHJIb THna 
PB-5 (tok 500 a npn HanpHJKCHHH 600 fl). 


Horo BCHTHJiH ((})iir. 4) . CosA^HHe xaKoro bch- 
m/iH Tpe6oBaJio r;iy6oKHx sHaHHH ({)H3mecKHx 
HB.XeHHH, CBHSaHHblX C ropCHHeM SJieKipHqeCKOH 
;iyrH b BaKyyMe, h OBJia^euHn coBepuicHHO hobh- 
MH TexHOJiornqecKHMH npoixeccaMH no cosa^hhio 
n noAAep^aHHK) BaKyyivia Bnyipn BeHTHJien, 

Hocjie npoBepKH na onbimoM oKseMOJinpe 
npHUunna h naAeJKHOCTH padoTbi piyrHoro Bbi- 
npHMHTeAH saKOHnHBiiieMy noJiHTexnnqecKHH 
HHCTHTyT KpanHBHHy 6biJio nopyneHo saBOAOM 
«3jTeKTpocHJia» oprannaoBaTb 6\opo, a saieivi h 
OTA eJl no piyTHblM BbinpHMHTeJIHM, B cocxaB 
KOToporo BOUiJiH H. H. OaJieeB, Jl. M. 

KHH, H. Jl. MnxejiHC h Ap. 

riepBblH OnblTHO-npOMbllUJieHHblH THH UieCTH- 

anoAHoro BbinpHMHieJiH, nocTpoeHHbiH b 1926 r. 
6\opo pryTHbix BbinpnMHieAeH saBOAa «3jieKTpo- 
cHAa» na tok 500 a n HanpH>KeHHe 600 e 
5 H 6 ), 6 biA ycTaHOBjien [JI. 19] na AennH- 
rpaACKOH ipaMBaHHOH noACTanuHH b a. Myp- 

3HHKa. 

PiyTHblH MeTaAAHneCKHH BeHTHAb nOAyHHA 
cocTaBHoe o 6 o 3 HaneHHe PB-5, b KOTopoM hhcao 
nocAe THpe onpeAeAHex nncAO coxen aMnep, npo- 
nycKacMbix BbinpHMHxeAeivi npn pa 6 oqeM aanpH- 
A<eHHH 600 0 . TaKOH cnoco 6 MapKHpOBKH coxpa- 
HHACR AAH pxyXHblX BbinpHMHXeAefi BOAOXb AO 
BoAHKOH OxeneCXB 6 HHOH BOHHbl, KOXAS HapHAy 
C MHOroaHOAHbIMH BeHXHAHMH nOHBHAHCb OAHO- 
AHOAHbie. 



$Hr. 6. Paspes pTyxHoro BeuxHJiH xnna PB-5. 


rioACxaHUHeH, o6opyAOBaHHOH ixeAHKOMi nep- 

BblMH COBeXCKHMH pXyXHbIMH BeHXHAHMH THna 
PB-5, HBAHAaCb TaK>Ke THXOBaH nOACXaHUHH Ha 
cx. KHHJKeBO OpaHHenOayMCKOH jKeACSHOH ao- 
pOXH. 

riocAe HcnbixaHHH b 1926 r. pxyxHoro bch- 
XHAH THna PB-5 saBOA «3AeKxpocHAa» nepeuieA 
Ha MaAOCepHHHblH BbinyCK BbinpflMHXeAeH C BCH- 
THAHMH THna PB-5. KOMnABKTHOCXH Hocxa- 

BOK aasoAy «3AeKTpocHAa» hboOxoahmo 6biAO 
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pa3pa6oTaTb h ocbohib npOHSBo/tCTBo He tojibko 
B ceM BaKyyMHOH annapaxypbi h annapaiypbi 

COdCTBeHHbIX Hy>KA, BXOAHUJ,HX B BeHTHJlbHblH 
KOMHJieKT, HO H CneUHaJIbHbie THOBI BbinpHiMH- 
TejibHbix TpaHc4)opMaTOpOB, a TaK>Ke 6bicTpo- 
/leficTByiomHH asTOMax nocxoHHHoro xoKa, iie- 
o6xoj:^HMbiH jiJi^ sauiHXbi pxyxHbix BeHXHJieii h 
xpauccj^opMaxopoB ox jxJiuTejihHhix neperpyaoK 
npH aBapHHHbix pe^HMax. 

Pa3pa6oxKy xpe6yK)iij,HxcH xpaHc4)opMaxopoB 
npoBeji M. A. AcxameB, a nepBbiH Sbicxpoziefl- 
cxByioLUHH BbiKJiioHaxejib 6biji pa3pa6oxaH Kpa- 

HHBHHblM IH Jl. F, PaiHKOBCKHM. B JiaJIblieHUJeM 
pa3pa6oxKa aBxoMaxoB Bejiacb A. H. rojiy6eBbiiM. 

riojxroxoBKa, npOBe;i.eHHaH saBOAOM «3.xeK- 
TpocHJia» K 1928 r. no KOMnjieKxiHOMy BbinycKy 
pxyTHio-fBbinpH'MiHxejibHbix airperaxoiB, nosBOJiHJia 
y>Ke B nepByw nnxHJiexKy, npoBOAHMyio no njia- 
ny, yxBep>KAeHHOMy XVI napxKOH(J)epeHij,HeH b 
anpejie 1929 r., cnjibHo yMeHbuiHXb hhcjio HMnop- 
xnpyeMbix H3-3a rpaHHUbi pxyTHo-npeo6pa30Ba' 
xejibHbix ycxanoBOK h BMecxe c xeM saiviexHo paa- 
rpysHXb 3JieKxponp0MbiiiiJieHH0cxb ox npOHSBOA- 
cxBa xpyAoeMKHx h Menee SKOHOMHHHbix npeo6pa' 
BOBaxeJibHbix arperaxoB MaujHHHoro xnna (abh- 
raxejieH-renepaxopOB n oAHOHKopHbix npeo6pa30- 
Baxejieft) . 

Cnpoc Ha pxyxHbie BbinpjnvrHxejiH npeA'bHB./inji- 
CH B roAbi nepsoH nnxHJiexKH HHAycxpHajiHsaunn 
CXpaHbl XJiaBHblM 06pa30M CO CXOpOHbl rOpOA- 
CKoro 3JieKxpoxpaHcnopxa b cbhsh c BOCCxafioB- 
ACHHeM H pacuinpenneM Bcex KOMMynaAbHbix 
npeAnpuHXHH KpynHbix ropoAOB h HHAycxpHa./ib- 
Hbix uenxpoB HanieH cxpanbi h npoMbiuiAeHHbix 
npcAnpHHXHH, oco6eHHO nepHOH MexajiAypxHH n 
MexajiAoo6pa6axbiBaK3LAHx npeAnpnnxHH, Ha ko- 
xopbix Heo6xOAHMO 6bIAO BOCCXaHOBHXb BHyxpH- 
saBOACKuft xpaHcnopx h o6ecneHnxb HcxoHHHKaMH 
HHxaHHH rpy3onoAx>eMHbie ycxponcxsa, pa6oxaio- 
mne Ha hocxohhhom xoKe. 

HaMeneHHaH nepsbiM nnxHAexiiHM nAanoM 
3AeKxpH(j)HKaij;HH npHxopoAHbix ynacxKOB Mockob- 
cKoro ^CAesHOAopoH^Horo ysjia na CeBepnon h 
K asancKOH ^KCAeaiibix Aoporax na nocxoHHHOM 
xoKe xaKH^e xpe6oBaAa npHMeneHHH pxyxHbix Bbi- 
npHMHXCAeH. EcAH AAH yAOBAeXBOpeHHH Hy>KA 
nepBbix AByx nasBaHHbix rpynn noxpednxeAeH 
Hy^Ho 6biAo HMexb BbinpHMHxeAH Ha HanpH>Ke' 
HHe AO 600 e, xo aah SAeKxpncJiHKauHH npHXO- 
poAHbix ynacxKOB A^eAeanbix Aopor xpe6oBaAocb 
vAve HMexb BbinpHMHxeAH Ha 1 650—3 300 e. 

OAHOBpeMeHHo c pocxoM HanpHJKeHHH Heo6- 
xoAHMo 6biAO noBbiLuaxb H HarpyaoHHbie xokh 
B eHXHAen b cbhsh c fibicxpbiM HapacxaHneM xpe- 
6yioineHCH ycxanoBACHHon mouxhocxh y noxpe6n- 


xeAeH nocxoHHHoro xoKa. SaBOAy «3AeKxpocHAa», 
ocBOHBuieMy B 1928 r. npoHSBOACXBo pxyxHux 
BenxHACH xoAbKO Ha 500 a h 600 6, HeodxoAHMo 

6bIAO -B CBH3H C 3XHiM AO^HXb'CH B KpaTHaHIlIHH 

cpoK pacmnpeHHH narpysonHon cnoco6HocxH bh- 
npHMHxeACH KBK HO xoKy, XBK H uo HanpH>Ke- 
HHIO. 

PemeHHe xaKon saAanH npeAcxaBAHAo 6oAb- 
iHHe xpyAHOcxH, nocKOAbKy pxyxHbie bchxhah 
B cHAy npoueccoB, hm CBoflcxBeHHbix, AonycKaiox 
xeM MeHbuiee paOonee HanpH>KeHHe, neivi SoAbuie 
B HHx padoHHH xoK. DpH npeBbiiueHHH AonycxH- 



Onr. 7. Paapes pxvTHoro BenTHjm xHna 
PB-10. 

Mbix xpaHHij, no HanpHA^eHHio npoHcxoAHx napy- 
ineHHe peTKiiua pa6oxbi BenxHAeH, HSBecxHoe noA 
HasBaHHCM o6paxHoro san^HraHHH. 

JXjih xoro Hxo6bi Ao6HXbCH noBbiniennH napa- 
MexpoB BeHXHAefi H no xoKy h no HanpH>KeHHio, 
saBOAy npnuiAocb npOBOAHXb OAHOBpeMenHo 
c KOHCxpyKXHBHOH paspadoxKOH pHA rAy60KHX 
HCCAeAOBaHHH (j3H3HHeCKHX HBACHUH, CBHSaHHbIX 
c BepOHXHOCxbK) noHBAeHHH o6paxHbix 3a>KHra« 
HHH [JI. 21]. 3 xh HCCAeAOBaHHH HC XOAbKO 00- 
MOXAH saBOAy Ao6HXbCH KaqecxBeHHoxo noBbime- 
HHH pe>KHMa pa6oxbi BenxHAeH xnna PB'5, ho h 
nepefixH k paspaSoxKe cAeAyioiuHx no mouchocxh 
XHnoB BeHXHAen. 
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Onr. 8. PryTHbiH eeHTH/ib THiia PB-20. 

riocJie AOBe^eHiHH BbinpHMHTejiH THoa 
PB-5 jxo noji'Hbix npoeKTHbix napaMCTpoB vjp 
(To-Ka 500 a npn HainpH>KeHHH 600 e) h pas- 
paOoTiKH Bcex ysJioB BaiKyyM'Hoii CHCTeMbi 
saBo/i npHCTynHJi b Hanajie 1929 r. [JI. 20] 

K npoH3'BOA‘CTBy cJie/iyiomero no moiuhocth 
pTyTHoro BbinpHfM'HTejiH, pacCTHTaiHiHoro na 
TOK 1 OOO a npH tom >Ke Ha'npH>KeHHiH 600 e (L 
(thh PB-10). nepsbie npoMbiiiiJieHHbie 3K- L 
seMnJiHpbi TaKHX iBbinpHMHTejieft (cJ)'Hr. 7) 

ObiJiH BbiinymeHbi y^e b 1920 r. h ycxa- 

iHoiBJieHbi Ha xpaMiBaHHbrx noi;ijCTa'HUHHX 
B MocKiBC, 3-aTeM B T6 hji‘Hch h ApyrHx ro- 
poijiax CoBCTOKoro Coioaa [JI. 122]. 

Ha Oaae ocBoeHHH b npoHSBOACTse h sKcnjiya- 
TauHH BeHTHJieft THna PB-10 saBo;^ paspadoxaji 
H 1930 r. eme 6 ojiee MomubiH xhh 12-aHOAHoro 
pxyxHoro BeHXHJiH. 3 xox thh BenxHJiH nojiynidJi 
MapK'HpoBKy PB-20 ((}))Hr. 8 H 9), hxo onpe^ieJiH- 
JlOCb HOMH'HajIbHbl'M XOKOM BeHXHJiH 2 000 U UpH 
HanpH>KeHHH 600 0 . OjtHOBpeMeHHo c pa 3 pa 6 ox- 
KOli THHOB BCHTHJieH HO BOBpaCXaiOmeH IHKaJie 
moihhocth coBepnieHCTBOBajiacb h HaiZie>KHOCXb 
paOoxbi nipH 6 opoB b pe>KHMe Hx 3KicnviyaTauHH. 

OcBoeHHe npoHBBOACTBa h cepHimoro Bbinyc- 
Ka saBOAOM «3jieKTpocHJia» yKasaiHiHbix Bbime th- 
noB BbinpHMtHxejieH Ha tokh ;io 2 000 a npHBejio 
K 6bICTpOMy BblXeCHeHHIO H3 npOH3BOACTBa Ma- 
lUHHHblX arperaXOB, MOHOnOJIbHO npHMeHHBUIHXCH 


Ohf. 9. Paspes piyTHoro BeHXHJiH rnna PB-20. 


panee b KaHecxse npeo6pa30BaxejiH nepeMeHHoro 
TOKa B nOiCXOHHHblH H K OCBo6oH<AeHHK) CXpaiHU 
ox Heo6xOZI^HMOCTH HMHOpxa BblHpHMHXeJieH Ha 

paOoHHe HanpHHceHHH jxo 600 0 . 

ToJibKO Ha nepBbix OTyx nojicxaiHiiHHX sjick- 
xpH(J>HU.HpyeMoro ynacTKa Ha CesepiHOH HceJiea- 
HOH Aopoxe (MocKBa II h MbixHinH), coopyxceH- 
Hbix B 1929 r., ycTaHOBJieHbi pxyxiHbie BbinpHMH- 
xejiH uiiBeHuapcKOH (|)HpMbi BBC. Bropne abb 
nOACXa'HiUHH 3T0H AOpOXH (b TlyUIiKH'HO H meJlKO- 
Bo), coopyH^eHHbie b 1931 — 1932 rr., oSopyAOBa- 
jiHCb y>Ke BbmpHMHxeJiHMH oxenecTBenHoro npo- 
H'3B0ACTBa. 3AOCb OblJIH ycxa'HOBJieHbi pxyXHbie 
BeHXHAH xH’na PB-20 na tok 800 a npH nainpH- 
KeHHH 1 650 6. 


Sanitized Copy Approved for Release 2010/06/21 : CIA-RDP80T00246A051 200590001 -8 



Sanitized Copy Approved for Release 2010/06/21 : CIA-RDP80T00246A051 200590001 -8 


ycneiuHOMy pemenHio saBOAOM «3jieKTpo- 
CHJia» B 6biCTpo HapacTaiomeM reivine aa^a^ 
pacuiHpenHH HOMeiiKJiaTypbi piyrHbix BenTHJieH 
c AOBe;ienHeM HanpH>KeHHH ao 1 650 e h Mom- 
fHOCTH AO 1 500 K6T B eAHHlHlXe CnOCO^CTBOBaJlH 
Te (j)H3HqecKHe HccjieAOBanHH, KOTopbie npoBO- 
AHAHCb B pTyxHO-BbinpHMHxeAbHOH Aa6opaxopHB 
xaBOAa «3AeKxpocHjia», a xaK>Ke Ha^ajiH npo- 
BOAHXbCH B JieHHHXpaACKHX FIoJIHXeXHHqeCKOM H 
3AeKxpoxexHHqecKOM HHcxHxyxax, a xaK>Ke b 
OA eKxpoBaKyyMHbix Aa6opaxopHHx Bcecoposnoro 
axcKxpoxexHHqecKoro HHcxHxyxa (B3H) HMeHH 
B. H. JleHHHa. JXjin xoro qxo6bi noAMMHHXb Be- 
ACHHe xaKHx pa6ox o6meMy n.xany, b B3H dbiAa 
cosAana noA pyKOBOAcxBOM ^A.-Kopp. AH CCCP 
K. A. Kpyra b 1931 — 1932 rr. jja6opaxopHH no- 
cxoHHHoro xoKa c iioA^iHiienHeM eii h xex 4)ii3H- 
MecKHx HccAeAOBaHHH no xeMaxHKe sxoii Aa6opa- 
XOpHH, KOTOpbie npOAOA>KaAHCb B sAeKxpoBaKyyM- 
iiOM oxAeAe B3H. OAHOBpeivreHHo c pocxoM xex- 
HHAecKHx noKaaaxeAeH pxyxHbix BeaxHAefl no xo- 
K\% iianpnn^eiiPiio n Moupmocxn pasBHBaAHCb chao- 
Bbie cxcMbi nHxanpin BenxnAen, a xann^e cncxeMbi 
BcnoMoraxeAbiibix ny>KA. B 1932 r. 6bTAn paspa- 
Ooxaiibi HOBbie xnnbi BaKyyMHbux iiacocoB Bpaiua- 
xcAbHoro n AHcf)cj)y3HaHHoro xnnoB. 

HepBbie xnnbi xpanccjpopMaxopoB, nsroxoBAHB- 
lunxcH BiianaAe b uexax saBOAa «3AeKxpocnAa», 
RbinoAHHAHCb no cxeMe SBesAa — abohhoh shf- 
3ar, a ib nocAeAyiomeM 6oAbinniHCTB'0 xnnoB 
xpaHC(|)opMaxopoB cxponAocb no cxcmc c ypaBini- 
xeAbHon KaxyuiKOH. K Konuy nepBon nnxHAexKn 
npoH3BOACXBo Mouuibix xpaHccfiopMaxopoB AAB 
pxyxHbix BbinpHMHxeAen nepeuiAo na Mockobckmh 
xpaHc4)opMaxopHbiii sanoA (MTS). 

HpoBeAenne b >Kn3Hb pemeHnn XVII napxnn- 
noro CBesAa o aaBepinennH bo Bxopon nnxHAexKe 
xexnnnecKoii peKoncxpyKunn napoAHoro xosnn- 
cxBa CCCP noxpe6oBaAo ox pa6oxHHKOB saBO- 
AOB H Haynno-HccAeAOBaxeAbCKHx HHCXHxyxoB, 
aaiHHXbix nipoHsiBoiACTiBOM H coBeipme'HcxBOBaHHeM 
nonnbix npH6opOB, pemnxb saAany no ocname- 
iiHio Ba>KHeHiijnx oxpacAen napoAHoro xoshh- 
cxBa — ManiHHOcxpoeHHH, nepnon n UBexnon mc- 
xaAAyprnn, a TaK>Ke SAeKTpncjDnunpyeMoro 
xpatHcnopxa eme 6oAee MomiHbUMH n coBepnien- 
HbiMH no CBOHM xapaKxepHCTHKaM npeo6pa30Ba- 
xeAbHbiMH arperaxaiviH. 

Tax, a«^h ocnameHHH bhobb coopy>KaeMbix 
B MocKBe noAcxaHUHH MeTponoAHTena Hy>KHo 
6bIAO COSAaXb pXyTHbie BeHXHAH, KOXOpbie moxah 
6bl npH BBeAOHHH B CXpOH AHHHH 1 -H OnepOAH 
o6ecnennxb tok nopHAKa 1 GOO — 800 a b eAH- 
HMixe npH HanpH>KeHHH 825 6. 3x3 saAana 6biAa 
pemena saBOAOM «3AeKxpocpiAa» nyxeM Kopennon 


MOAepunaaixinn pxyxnux BeiixuAen xnna PB-20 ao 
co3AaHHH HOBbix, 6oAee MOBUHbix xnnoB BenxHAen. 
MoAepnnsnpoBaHHbiMH BenxHAHMn xmna PB-20, 
oGecineMHiBiLiiH'MH xoK B eAHHnue 1 700 a npn na- 
npHA<eHHiH 850 e, 6hijiH oGopyAO'BaiHbi b 1934 r. 
nexbipe noAoxanunn l-n onepeAH Mexpo: Uen- 
xpaAbnan, CoKOAbHanecKaH, KpaciiOBopoxcKan n 
KpbiMCKan. 

SnanaxeAbiioe pacuinpeiine o6x>eMa SAeKxpn- 
(jpHKauHH npnropoAHbix >KeAe3Hbix Aopor n nanaAo 
3AeKxpH(})nKauHH coPAacHo BxopoMy nnxHAexHeMy 
riAany MarncxpaAbHbix >KeAe3Hbix Aopor noxpe- 
doBaAH nepexoAa na 6oAee BbicoKoe Hanp 5 T>Ke- 
nne b KonxaKxnoM npoBOAe (3 300 e) . PemenHC 
xaKoii aaAann AUMHxnpoBaAocb rAasHbiM o6pa- 
30M xeM ypoBHeM Hanp5i>KeHHH, Koxopbie mopaji 
oSecnennxb pxyxnbie BenxHAn (6e3 KacKaAHOPo 
Hx coeAHHeHnn). B cbhbh c sxhm ochobhoh saAa- 
nen 3aBOAa «3AeKxpocHAa» b 1933 p. HBAHAOcb 
AOBeAenne HanpHA^eiiHH pxyxnbix BenmAen xnna 
PB-20 AO 3 300 6 [JT. 32]. 3xy saAany yAaAocb 
pemnxb KopeniibiM nsMeneHneM KoncxpyKunn 
anoAHOPo ysAa nyxeM ycHAeimn aKpanHpoBKi! 
anoAa ox npnxoKa k neMy ocxaxoniibix hohob 
iiocAe paineHHH avph. 

B 1934 p. 6biAo HBAan^eno cepnnnoe npona- 

BOACXBO XaKHX BCHXHAen H xeM CaMbIM 6blAa 
oOecneneHa ne xoabko SAeaxpHcfinKaunn npnpo- 
poAHOPo ynacxKa KasancKon >KeAe3iion Aopopn 
B 1934 p., HO H noAPOxoBAeiia pexunnecKan Gaaa 
AAH nanaAa SAeKxpncfiHKauHH b 1935 r. SaxaBKaa- 
CKOH >KeAe3HOH AopoPH Ha ynacxKe T6HAHcn — 
Xamypn, CxaAnncKon — na ynacxKe 3anopo>Kbe — 
ZtoAPHHueBo, HepMCKon — na ynacxKe CnepA- 
AOBCK — PopoGAaroAaxcKan n KnpoBCKOH — na 
ynacxKe KanAaAaKina — KnpoBCK. 

HeoGxoAHMo oxMexnxb, nxo npouecc BBene- 
iiHH HOBbix xnnoB BeiixHAen b nopMaAbiiyio 3 kc- 
HAyaxauHio 6biA CBnsaii c OoAbuiHMn xpyAHOCxn- 
MH H n3Aep>KKaMH. BenxHAH AaBaAH BiianaAe 
OoAbinoe nncAo oGpaxnbix 3a>KHPaHHH, nxo npHBO- 
AHAo K 6oAbinHM nepeHanp5i>KeHHHM n BbixoAy 
H3 cxpoH xpanc^opMaxopoB. HpaMnna xpyAHOPo 
BxoKAeHHH BbinpHMHxeAen b OKcnAyaxaumo h 
T ieoGxoAHMocxb HX Aopa6oxKH B npouecce cbmoh 
3KcnAyaxauHH oGtjHchhioxch xeM, nxo b aaBOA- 
CKHX yCAOBHHX BeUXHAH HC MOPAH 6bTXb npOBC- 

penbi na noAnyio paGonyio Momnocxh b cHAy ne- 
AOCxaxoHHOH MonpHocxH HcnbixaxeAbHbix cxenAOB 
H cneii,Hcf)HnecKHx ycAOBHH nappysKH BeHXHAen 
npn HX pa6oxe b ycxxoBHHx nnxaHHH MaPHCxpaAb- 
Hbix ynacxKOB AceAesHbix Aopop. 

ZlexaAbHoe Haynenne npHMHH, BbiSHBaBujHx ne- 
noAaAKH b pa6oxe pxyxHbix BeHXHAen, no3BOAHAO 
He xoAbKo naflxH mcxoah ycxpanennH HeAOCxax- 
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KOB, HO H onpe^ejiHJio KOHCipyKTHBHbie nyiH 
AaJibHefiujHx pa3pa6oTOK. 

3to Kacajiocb ne TOJibKO BeHiHJieH, ho h 
T paHC(|)opMaTopoB, a TaKH<e chctom aaiuHTbi Bbi- 
npHMHiejibHbix ycianoBOK ot aaapHHHbix pe>KH- 
MOB. 

AnaJIHS npHHHH, BblSblBaBUIHX aBapHH TpaHC- 
(})OpMaTOpOB, n0Ka3a.II, B naCTHOCTH, ^TO BbinpH- 
MHTejibHbie TpaHC(J)opMaTopbi aojukhw npoeKTH- 
pOBaibCH Ha 3HaHHTeJIbHO 66jIbllIHe 3JieKTpOAHHa- 
MHMecKHe ycHjiHH, neu CHJioBbie TpaHC(J)opMaTopbi 
o6bmHoro Twna. KopeHHon nepepa6oTKOH koh- 
CTpyKUHH BbinpHMHTeJibHbix TpaHc4)opMaTopoB 
aaHHJicH B 1934 — 1935 rr, MT3, KOTopbifl ao- 
6hach 3HaHHTejibHbix ycnexoB b 3tom nanpaBJie- 
HHH. TpaHc4)opMaTopbi nocjieAyioiuHx BbinycKOB 
CiaJIH 3HaHHTeJIbHO Menee HyBCTBHieJIbHblMH 
K o6paTHbTM 3aH<HraHHHM, Hero yAaAOCb aocthf- 
Hyxb B peayjibTaTe HccAeAOBaHHH h paapaSoTOK, 
npoBeACHHbix npoc}). F. H. fleipoBbiM, 3. A. Manb- 
KHHblM H H. H. KopcyHOM. 

ZIjih aaiuHTbi BCHTHjieH OT npesMepHbix tokob, 
pa3BHBaiOU;HXCH BHyipH BCHTHJieH npH odpaiHblX 
3a>KHraHHHX, KpoMe BBeAGHHH 6ojiee coBepmeH- 
Mbix 6biCTpoAeMCTByioiAHX aBTOMaroB cHCieMbi 
A. H. FoJiydeBa, BenTHJiH nanajiH cHa6H<aTbC5i 

ynpaBJlHIOmHMH CeXKaMH, CBOHCIBa KOXOpblX 

r)biAH B HanajibHOH cxaAHH HsyHeHbi B pa6oxax, 
npoBeAenHbix b Jia6opaxopHH nocxoHHHoro xoKa 
B3H [JI. 25, 27 h 34]. 

BueceuHe b pxyxHbie BeHXHAH cexoK, nosBO- 
.’iHiouxHx 3aAep>Kaxb 3a>KHraHHe Ayrn Ha ak)6oh 
oxpeaoK BpeMenH b npeACJiax nepHOAa nepeMen- 
noro HanpH>KeHHH, HBH./iocb cepbesHbiM ^^aKxopoM 
xexHHHecKoro nporpecca b pxyxHo-BbinpnMHxejib- 
HOH xexHHKe, xaK KaK o6ecneHHBajio 6bicxpoAeH* 
cxByioLuee peryAMpOBanne HanpH>KeHHH h oxKpbi- 
.10 nyxb aah bo3mo>khocxh HcnoAbsoBanHH 
pxyxHbix BeHXHAeft c cexKBMH npH pa6oxe ne 
xoAbKo B KanecxBe BbinpHMHxeAeft ho h HHBep- 
xopoB xoKa, npHHUHn Koxopbix 6biA BnepBbie 
npeAAo>KeH axaA. A. A. MepHbimeBbiM [JI. 176]. 

HayqeHHio 4)H3HHecKHx cbohcxb cexoK [JI. 25, 
27, 30, 34, 136 h 139], a xaK>Ke coaAaHHio h yco- 
BepmeHCXBOBaHHio chcxcm cexonnoro ynpaBAeunn 
BeHXHAHMH 6bIAO yAGAOHO MHOXO BHHMaHHH Ha 
saBOAe «3AeKxpocHAa» h b Aa6opaxopHH pxyx- 
Hbix BbiHpHMHxeAeft B3H. 

noApo6Hoe HccAeAOBaHHe HHBepxopHbix pe- 
>KHMOB BnepBbie 6biA0 npoBeAeno na 3KcnepH- 
MenxaAbHbix cxeHAax b B3H H. JI. KaraHOBbiM 
H M. H. iKoxbiAeiBbiM [JI. 129, 130 h 133]. 

nepBbie npaKXHHecKHe sanpocbi na HHBepxH- 
poBaHHe xoKa boshhkah y>Ke k nanaAy Bxopoft 
riHXHAeXKH B CBH3H C Heo6xOAHMOCXbK) peUIHXb 


npoOAeMy peKynepauHH (BosBpaxa b cexb anep- 
XHH ox HAyiuero noA yxAOH noeaAa) na nepBbix 
3AeKxpH4)HUHpoBaHHbix yHacxKax SaKaBKaacKon 
>KeAe 3 HOH AopoFH (XauiypH — 3ecxa(|)OHH h 
3ecxa(J)OHH — CaMxpeAn), ho b cbh 3 h c nenoA- 
roxoBAeHHocxbio xexHHHecKOH 6 a 3 bi (oxcyxcxBHeM 
HaAeJKHo padoxaiOHiHx pxyxHbix BenxHACH c cex- 
KaMH H HeAOCXaXOHHOH paspaOoXKOH CHCXeM 
HHBepxnpoBaHHH nocxoHHHoro xoKa b xpex 4 )a 3 - 
Hbin) 3AeKxpH4)HKauHH HasBaHiHbix ynacxKOB npo- 
BOAHAacb nyxcM ycxanosKH Ha xHxoBbix noAcxaH- 
UHHx 'HMinopxHbix ABHraxeAeH-ireHepaxopOB. 

OAHaKo yme b 1935 — 1936 rr. Aadopaxopnn 
pxyxHbix BbinpHMHxeAen B3H npHHHAa h npOBeAa 
nepByio pa3pa6oxKy xexHHnecKOH cncxeMbi npe- 
oOpaaoBaHHH nocxoHHHoro xoKa b OAHO(])a3HbiM 
AAh B03MomHocxH peKynepauHH anepraH na 
nepBOM onbixHOM XHne MarHcxpaAbHoro aAeKxpo- 
Boaa, pa3pa6oxaHHOM na aanoAe «Jl,HHaMo» npn 
ynacxHH B.^H. InxMenesa n JI. M. TpaxxMana. 

PxyxHbin BenxHAb cneuHaAbHoii KOHcxpyxuHH 
THna PB-20/3 aah Aannoro SAeKxpoBoaa na na- 
npH^enne 1 500 e n Momnocxb 2 000 kbt 6biA 
naroxoBAeir b 1936 r. na saBOAe «3AeKTpocHAa»- 
OAHaKO B 3AeKxpoB03e cHcxeMa peKynepauHH 
aneprHH ^aKXHnecKn ncnoAbsoBana ne 6biAa. 

ZtAH nOACXaHUHM MoCKOBCKOro MexpOnOAH- 
xeHa c nycKOM b 3KcnAyaxauHio ahhhh 2-h one- 
peAH, a xaK>Ke aah npeAnpHHXHft ubcxhoh MexaA- 
AypFHH, paaBHxne Koxopofl bo Bxopoft nnxHAexKe 
6biAo CBHsaHo c nepexoAOM na hobbih aAeKxpo- 
AHXHHecKHH cnoco6 npoHSBOACxsa xaKHx UBex- 
Hbix MexaAAOB, KaK UHHK H aAioMHHHH, noxpe6o- 
BaAHCb BbinpHMHxeAH Ha SHannxeAbHo 66 AbmHe 
XOKH, qeM 3X0 COOXBeXCXBOBBAO npOH3BOACXBy 
saBOAa «3AeKxpocHAa». 

B CBH3H C 3XHM BO BXOpOM HHXHAeXHeM HABHe 
paSBHXHH HapOAHOro XOSHHCXBa CCCP 6bIAO 
sanncaHo, hto aAeKxponpOMbiujAeHHOcxb AOA>KHa 
o6ecneHHXb pxyxHbiMiH BenxHAHMH H ApyrHM cJioyK‘ 
HbiM o6opyAOBaiHHeM KanecxBeHHyio h UBexnyio 
MexaAAyprHio. 

Pa3pa6oTKa pryTHoro BbinpjiMHTejiH, yiiOBJie- 
TBopHiomero no Momnoc™ aanpocaM ubcthoh 
MeTajiJiyprHH (uHHKa, ajiioMHHHH), nanajiacb 
B 1935 r. 3to 6biJ\ BbinpHMHiejib rnna PB-70, 
nepBOHanaAbHo paccHHxbiBaBuiHHcn na tok 
5 000 a npH HanpH>KeHHH 825 e. 

Bchxhah c xaKHMH TKe npHMepHo napaMexpa- 
MH nyyKHbi 6biAH xaKme aah UenxpaAbHoft noA- 
cxanuHH MocKOBCKoro MexponoAHxeHa, moiuhocxb 
KoxopoH nocAe BBeACHHH B SKcnAyaxauHK) ahhhh 
2-h onepeAH BoapocAa 6oAbiije, hcm MoiuHocxb 
ApyrHx noACxaHUHH. JJah ApyrHX, Menee narpy^ 
>KeHHbix paAHaAbHbix noAcxaHUHH Tpe6oBaACH 
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Bbin'pHMHTejib c MomHiocTbio npoMe^i^yToq.HOH 
MOKAy TeMH, KOTOpbie MorAH Aaxb PB-20 h 
PB-70. XaKOH BbinpnMHTCAb (xHn PB-40) c ho- 
MHHaJibHbiM XOKOM 2 900 a npH HanpH>KeHHH 
825 a c ynpaBAHioiUHMH cexKaMH iianaA paspa- 

oaXblBaXb H HBXOXOBAflXb saBOA «3AeKxpocHAa» 

B 1936 r. 

OnbixHbie HcnbixaiiHH, npoBeAenubie c Bbiopn- 
MHxeJieM PB-70 na JXrienpoBCKOM aAiOMHimeBOM 
KOMSiuiaxe b 1936 ii 1937 rr., noKasaAH, hxo bbi- 
npHMHxeAH xHHa PB-70 iie yAOBAexBopniox 
npoeKXHbiM napaMexpaM no xoKy h HaripH>Ke- 
HHIO. MaKCHMaAbHblil XOK, OXpaHHHeMHblH ! 

a) BOBpacxaKDiAeii BepoHxiiocxbio o6paxHbix aa- 
aairaHHH; 6) noxepen ynpaBAHeMocxH cexoK w 

b) BO 3 M 0 >KHbiiMH paspbisaMH Aym, He yAaAocb 
noAHHXb Bbime hcm ao 3 000 — 3 500 a npn Ha- 
npH>KeHHH 825 — 850 e, x. e. PB-70 iie HaMHoro 
npeBOCxoAHA no Harpysonnon cnoco6HOcxH PB-40. 
3x0 odcxoHxeAbcxBo nocxaBHAO noA coMiienne 
B03MO>KHOCXb npOAOA>KeHHH KOHCXpyKXHBHbIX 

paspaOoxoK MOiUHbix xhoob BenxHAeH no MexoAy 
nOAo6HH 6e3 KOpeilHOrO H3MeHeHHH (})OpMbI KOp- 
nyca, onpeAeAHioiueH pacnoAO^Kenne bhoaob 
B BeHXHAe, no oxHomeHHio k o6uxeMy KaxoAy. 

B panee coaAanubix KOHCxpyKUHHx pxyxHbix 
BeiixHAen, KaK sxo mo>kho bhaoxb h 3 cpHr. 5 h 8, 
anoAbi pasMemaAHCb b oxAeAbHbix pyKasax, hba- 
cxpoeHHbix HBA KonycHOH uenxpaAbHOH qacxbio 
Kopnyca BenxHAH. 3xo 3auj.HUJ,aAO anoAbi ox 
cxpyft napa h pxyxnbix 6pbi3r, ho yAaAHAo hx 
ox KaxoAa, b cbhsh c hgm naAOHHe HanpH>KeHHH 
B BenxHAHx pocAO. npHMeneHHe noAo6HOH >Ke 
KOHCXpyKUHH B BCHXHAHX XHHa PB-70 HpHBeAO 
K HenoMepnoMy yBeAHHennio naAeann HanpH>Ke- 
HHH B Ayre H HOHBAeHHIO B CHAy 3X0X0 HCHOp- 
MaAbHbTX pe>KHMOB (KaCKBAHOrO XOpeHHH Ayrn), 
nOBbIHieHHFO BepOHXHOCXH o6paXHbIX 3 aH<HraHHH 
H noHBAeiiHio npH hhskhx xeMnepaxypax bxoah- 
men BOAbi paapbiBOB Ayrn. Bee yKaaaHHoe orpa- 
HiniHBaAO iiarpyaoHHyio cnoco6HOcxb BeaxHAen 
no xoKy. 

yexpanaa noaxoMy AOCxynHbie k aenpaBAe- 
nino TieAOcxaxKH b OoAbiiJoa napxHH BeiixHAea 
'lana PB-70, cepafiao asroxoBAeHHbix AAa VpaAb- 
cKoro aAioMHHHeBoro aanoAa, sbboa «3AeKxpo- 
eHAa» oAHOBpeMeHHO bca asbicKaxcAbCKae pa^ 
60 XbI no HOBbIM KOHCXpyKXHBHbIM 4^0pMaM HCHOA- 
neiiaa KopnycoB BeuxHAeii. 

3xh HSbicKaaaa npHBeAH k pa3pa6oxKe bch- 
xHAea c UHAHHApaaecKHM KopnycoM. PlepBbiM 
XaKHM BCHXHAeM 6bIA HSFOXOBAeHHblH B 1936 X. 
AAa SKcnAyaxauan Ha noACxaHUHax Mexpo bch- 
xHAb xHina PB-40 a nosAHee aiHaAoxiHHHbift eMy 


BeiixHAb xana PB-30. B hoboh KOHCXpyKij,HU 
((j)Hr. 10) xAaBHbie anoAbi pasMeiAeabi Bxiyxpa 
Kopnyca BeuxHAa npa oxHOcnxeAbHo mbaom yAa- 
AeHHH HX ox KaxoAa, Hxo o6ecnemxo aaiviexHoe 
cHHH<eHHe naAeaaa iianpaa^enHa b Ayre a yAya- 
lUHAO xeM caMbiM Bce paOoaae CBoacxna bch- 
XHAa. 

ycneuiHbie acnbixanaa na cxenAe a b npo6- 
Hoa 3KcnAyaxau,aa na noAcxaauaax Mexpo bch- 



xHAa xana PB-40 noAxsepAHAa npaBHAbaoexb 
HOBOxo npHHuana KOHCxpyapoBaHaa, b CBasa 
c HCM B3aMeH PB-70 naaaA pa3pa6axbiBaxbca 
BcaxHAb xana PB-50, a b nocAeAyiouxeM a Apy- 
xae, Menee Mon^nbie xanbi BeaxHAea. 

noAxoxoBKoa K nepexoAy na seaxHAH c ua- 
AaiiApHHecKHM KopnycoM, o6AaAaioaxae aaMexHo 
MeHbHiHMH xaOapaxaMa a 6oAee BbicoKHMa xex- 
HaaecKHMa nonasaxeAHMa, a aaKaaaaBaexcH pa3- 
BHXae KOHCXpyKXHBHbIX THHOB BeaXHACH BO BXO- 
pyio HHXHAexKy. 

OcHOBHoe noAO^Keaae, c(|)opMyAapoBaHHoe 
B pemeiiaa XVIII ci^esAa napxaia «J],odHaTb u 
nepeenaTb TaKofce e skohomuhcckom OTHomeHuti 
HaaoOAce paseuTbte KanuTaAiiCTUHecKiie cTpanu 
Eeponu u CoedtiHeHHbie lUTaTU AMepUKU, okoiii- 
aaxeAbHO peiaaxb 3xy aaAaay b xeaenae 6AH>KaH- 
inexo nepaoAa BpeMeHa», onpeAeAHAo npoxpaMMy 
paSoxbi npeAnpaaxaa a accAeAOBaxeAbCKax hh- 
extaxyxoB, sanarbix paapaSoxKoa a asnoxoBAenaeM 
HOHHbix npa6opoB a cxeM npeoOpasoBaHHH xoKa. 
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riepcA aasoAOM «3jieKTpocHJia» b Hanajie 
TpeTben’ iiHTHJieTKH BCiajia npe>K;ie Bcero aa^a^a 
COaflaHHH pTyTHbIX BbinpSJMHTSJieH AJIH OAHOrO H3 
KpynHCHuiHx ajieKxpoxHMmecKHx npeAnpHHTHii 
CipaHbl — HHpMHKCKOrO SJieKXpOXHMHHeCKOrO 

KOMSHnaxa. 3xa sajxa'is 6biJia ocymecxBJieHa 
coaflaHHCM HOBoro, HaH6ojiee MomHoro b xo 
BpeMH b MHpe pxyxHoro bchxhjih xnna PB-50 
11) na HanpHHieHHe 1 500 e n xok 2 750 a. 



11. pTyTHbiH BbinpHMHiejib THna PB-50. 

OcymecTBJieHHbiH aa hobbix npHHuanax koh- 
CTpyupOBaHHH, 3TOT BeHTH.lb HO TOJlbKO ycnOIlIHO 
npome.i Bce ciaziHH npeABapaiejibabix acnbiia- 

HHH, HO H XOpOLUO SapCKOMeHilOBaJI ce651 B 3KC- 

nJiyaiauHH b TeaeHae Bcex nocJieAyioinHx Jiex 
ero pa6oTbi. 

B CBH3H C npeHMymeCTBaMH UHJIHHApHaeCKOH 
KOHCTpyKUHH BeHTHJieH 3aBOA MOA^pHHSHpOBaJI 
p i,939_i940 rr. cepHio Meaee Momabix BeHTH- 
ACii THna PB-5 (PB-10), BbinoAHHB hx TaKJxe 
C UHAHHApaneCKHM KOpnyCOM, H BbinyCTHJI 

B 1940 r. MaAyio cepHio BeHTHAeS inna PB-30 
[JI. 76]. 

PaSBHTHe aAIOMHHHeBOH npOMblUIAeHHOCTH 
B TpeTbio nHTHAeTKy onpeAeAHAOcb yBeAHaeaneM 
npoHSBOACTBa aAiOMHHHH B 4 pasa. B cbhsh 
c 3THM 6biAH nocxpoeHbi HOBbie uexH Ha ypaAb- 
CKOM H TlaenpOBCKOM aAIOMHHHeBblX SaBOAaX H 
iioBbie aaBOAbi aa Boaxobc h b KaHAaAaKiae. 

HocxaBKa pxyxHbix BeHXHAefi aah 3xhx saBO- 
AOB 6biAa BbinoAHena saBOAOM «3AeKxpocHAa», 
npHHeM AAH noACxaHUHH ypaAbCKoro aAioMHHHe- 

2 H. n. KarauoB /7 



roffh/ 


12 . KpHBEH pOCTa MOmHOCTH B OAHOM 
pTyxHOM BCHTHAe AO Ha^aAa OxeHecTBeHHOH 
BOHHbl. 

Boro saBOAa 6biAH nocxaBAenbi bchthah xHna 
PB-70, HsroxoBAeHHbie paaee, a a-^h Apyrax 3a- 
BOAOB — BeaxHAH THna PB-50. 

BbinycKOM a BseAeaHeM b npoMbiuiAeaHyK) 
SKcnAyaxauHio MexaAAHaecKHx pxyxHbix BbinpH- 
MHXeAeM THna PB-50 SaKOHHHACH OAHH H3 60Ab- 
HJHX 3XanOB B AOBOeHHOM pa3BHXHH MexaAAHHe- 
CKoro pxyxHoro BbinpHMHxeAecxpoeHHH. 

3a npomeAiHHe c MOMeHxa nocxaHOBKH npoH3- 
BOACXBa pxyxHbix BbinpHMHxeAeH Ha saBOAo 
«3AeKTpocHAa» 13 — 14 act xexHHKa pxyxHoro 
BeHXHAecxpoeHHH, HecMOxpH Ha to, hxo oaa C03- 
AaBaAacb cobcom aaHOBo h paaBHxae ee 6biAp 
CBHsaHo c npeoAOAeHHe'M doAbUiax xpyAHocxeH, 
6biAa AOBeAeaa AO ctoab bbicokoxo ypoBHH, nxo 
no xexHHHecKHM noKasaxcAHM b kohuo yKaaaH- 
Horo nepnoAa npoAyKUHa He ycxynaAa HaH6oAee 
coBepuieHHbiM oSpaauaM 3apy6eH<HOH xexHHKH. 
PoCT MOmHOCXH BeHTHACH HO XOABM HAAIOCXpH- 

pyexcH AHarpaMMOH na (j3Hr. 12. Taxae ycnexa 
6biAH AocxarHyxbi 6AaroAapa nenpepbiBHo co- 
BepmeHCTBOBaBuiaMca KOHcxpyKxaBHbiM paapa- 
SoTKaM, onapaBUjaMCH na accACAOBanaH, npo- 
BOAHBmaecH Kax b Aa6opaxopaH saBOAa «3AeK- 
xpocHAa», xaK a b Aa6opaxopHa pxyxHbix Bbinpa- 
MaxeAea B3H a aP- 

Pocx o6ui;eH MOUXHOCTH BbinpHMHXeAbHblX 
ycxaaoBOK a moiuhocth b eAHHaue noxpe6oBaA 
sHanaxeAbHoro pacmapenaH HOMeHKAaxypbi xa- 
noB BbinpHMHxeAbHbix TpaHC(})opMaTOpoB, a xaK- 
jKe SHanaxeAbHOH KOHueHxpauaa Momnocxa b oa- 
HOH TpaHc4)opMaxopHOH eAHHHue. Tan, Momnocxh 
xpaHC(})opMaxopa, naxaiouxero pxyxHO-BbmpaMa- 
xeAbHbia arperax, cocxoauAHa aa AByx BeaxHAea 
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Tima PB-70 ,;m6o PB-50, .^locTHMa 9 000— 
10 000 Kea. 


BbinojineuHe TpaHccjjopMaiopoB co cto-tb bbi- 
coKoii MexaHH'iecKOH npoMHocTbio, Koxopaa rpeSo- 
Ba.iacb ncnpcpbiBHo HapacxaioLUHMH (c noBbiiue- 



13. 

ncpfibiii Tim 
ia>iuiraTC.'[H ,t.th 
iirmiTpoHa 
II jrOTOBJieHIIH 
I33M. 



Oiir. 14. nepnbiii cTCK.iHHMhiH imHHrpoH 
HiroTOB.ieHim B31 1. 


IIHCM MOU;iII(>CTH) 3.;LeKTp04H'HaMHHeCKHMH yCH- 
•JIlIHMiH, a TaK>KG BbinVCK MOIUHblX aBTOipaHCC^Op- 
MaiopoB c pery.THpoBKOH Hanp5i>KeirHH no4 na- 
rpysKOH Tpe6oBa„aH TaK>Ke BHaqHTe^ibHbix paspa- 
OOTOK H HCC’ICAOBaHHH. Olllf Cbl.TH BbinOJIIieMbl Ha 
Mockobckom TpaHC(j)opMaTopHOM samjxe, cran- 
lliOM OCHOBUblM nOCiaBmUKOM BbinpHMHie.lbHblX 
TpaHCcjjopMaTopoB B rojxhi BTopoH H TpeTbefi AO- 
BoeiiHbix nRTH.aeTOK, a TaK>Ke qacTHqiio b B3H. 

Hapn^y c pasBiiiHeivT MHoroanoAnbix bcmth- 
/left c nocTOHHHO ropaiuen ^^yron B 036 y>KAeiinq 
BTopan RHTH.ieTKa b xexriHKe pTymoro BeHTH.-ie- 
cipocHHq OBiiaMeiiOBac^acb pa3pa6oTKOH h ocBoe- 
HHeM B npOH3BOACTBe HOBblX THROB OAHOa HO;iHbIX 
BenTH.jieH, nojiyqHBniHx b cbhsh c hhoh chctc- 
Moii 3a>KHraHHR BCROMoraiejibHOH Ayrn b hhx 
na3BaHHe HrHHxpoHOB, 

B ox.THqHe ox o6biqHoro pxyxHoro BenxR.xq, 
rjie BcnoMoraxe.TbHaq Ayra (Ayra B036y>KAGnHR) 
ropHx HeRpepbiBHo, o6ecneqHBaH aBxoMaxnqecKoe 
c)3opMHpoBaHHe AyxH Ra TAaBUbix aHOAax, 3a>KH- 
raiRie BCROMoraxe.ibHOH Ayrn b HrHHxpone HMeex 
Mecxo RepeA Ka>KAbiM 3a>KHraHHeM rjiaBHOH Ay- 
rn. TaKoe nepHOAHqecKoe 3a>KHraHHe rjiaBHon 
AyrH, 3aMexHo yRpouiaiOLAee KOHCxpyKUHH pxyx- 
Hbix BenxHAeH, cxajio bo3mo>kho 6.xaroAapH ocy- 
meCXBAeHROH B HPHHXpOHax HOBOH CHCXeMB 33 - 


>KHraRHH Rpn romoluh norpy>KeHHoro b pxyxb 
RO.xynpoBOAHHKOBoro 3a>KHraxejiR. 

PaspaOoxKH cxeKcTHUHbix nrHHxpoi-iOB iia^a- 
.THCb o/iHOBpeMeHHO B 1934 r. b B3H [JI. 93] h 
iia 3aBo;ie «CBexjiaHa» [Jl. 92], UeHxpa.TbHbiM 
SBeiiOM 3XHX paspaOoxoK sib.xh.xcb ^o.^y^po- 
BoziHHKOBbiH (Kap6opyHii,OBbiH) 3a>KHraxejib 
(c})Hr. 13), xexHOJiorHH H3roxoB,,ieHHB Koxoporo 
Obbia BnepBbie paapaOcxana b JiaOopaxopHH 
pxyxHbix BbinpHMHxejicH B3H npn yqacxHH 
.0. n. Me.aemKHHOH [JI. 93], r^e h ObiJiH no- 
CXpOeHbl nepBbie OnbIXHbie OKSeMRAHpbl CXeKARH- 
Horo HPHHxpoHa (4)Hr. 14). 

nepBblH ORbIXHblH SKBeMRAHp CXeKJlHRHOrO 
HrHHXpOHa, H3rOXOBAeHHbIH A. B. KpaCHAOBbIM 
H B. AvieiKceeBbi'M Ha aaBoae «CBeTJiaHa», 6a3K- 
poBa.iCH BHaqaAe (ao ocBoeHHH npoHSBOACXBa aa- 
v^^HraxeAeft) Ha KapSopyHAO'Bbix cTep>KiHHx, npH- 
MeHHBiniHxcK B KaqecxBe ajieKxpnqecKHx Harpesa- 
xcAen. 

CepHH'HOe 'RpOHaiBOACXBO CXeKAHlHHblX H'PHH- 
xpoHOB, naqaxoe Ha saBOAe «CBexAaHa» c 193Gr., 
GasHpoBaAocb iia 3a>KHraxeAHx, nocxaBAneMbix 
3aB^y «CBeTAaHa» HncxHTyxoM orneynopoB. 

liepBbie cxeKAHHHbie HXHHxpoHbi xHRa H-228 
ua xoKH AO 50 a npa Hanpq>KeHHH ao 120 naro- 
xoBAHAHCb Ha aaBOAC «CBeTAaHa» c ecxecxBCH- 
HblM BOSAyiRRblM OXAa>KA0HHeM. C.XeAyiORlHe 7R- 
Rbl CXeKAHHRblX MTUHTpOHOB (PI-233 H PI-234), 
BBeAGHHbie B MaAOCepHHHOe RpOHBBOACXBO 

B 1^938 — 1939 nr. {cj)iHr. 15), aar yMCHbRjeHHH hx 
r a 6 a p 1 1 xo B h r o b br j j e h h h o x h o i r e h h r im a k c m - 



Ohf. 15. CepHji npoMbiiiMeHHbix thiiob HrmirponoB 
HsroTOBaeHHH saBO^a „CBeTaana“. 

MaAbHbIX 3HaqeHHH (yAapHblx) XOKOB K CpeARRM 
{qxo aah cBaipoqHbix pe>K'HMOB BecbMa BaH<Ho) 
CXpOHAHCb C BeHXHAHXOpHbIM OXAa>KAeHHeM. 
OOpaxHoe HaRpH>KeHHe b HXHHxpoHax axoro xnna 
yABAOCb ROBbICHXb AO 1 000 6, qxO COOXBeXCXBO- 
BaAO B SaBHCHMOCXH OX CXeMbI BKAIOqeHHH HniH- 
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TpoHOB pa6oqHM HanpHJKeHHHM 300—500 e. 
B ue;iax noBbimeHHH HanpaaceHHH h MomHocrH 

IirHHTpOHOB, ^TO Tpe60BaJI0Cb npH HCnOJIb30BanHH 
Hx jiJiH Hy^A >Kejie3iHOAopo>KHoro TpaHcnopxa, na 
saBOAe «CBeTJiaHa» nocJie ocbochhh npOHSBOACTBa 
CTCKJlHHHblX HrHHTpOHOB C BOSAY^HblM OXAa^A^" 
HHCM nOA pyKOBOACTBOM K). JX, BOAAbipH M 
A. M. LUepeiueB'CKoro ctbah pa3pa6aTbiBaTbCH 

CTeKAHHHO-MeTaAJIHMieCKHe HFHHTpOHbl € BOAHUblM 

oxJia>KACHHeM, a b B3H c tcm oxJia^KAeiiHeM 

HanajiH crpoHibCH ueAbHO- 
MeTaAAHHeCKHe HrHHJpOHbl 
3HaMHTeAbHO 6oJibmeH MOm- 

CTIH. 

riepsaH ipa3pat6ioTKa cxeK- 
jiHHHoro MexaJiJiHMecKoro 
HrHHxpona c MeAHUM Ka- 
xoAHbiM cxanaHiOM, oxAa>K- 
AaeMbiM 'CHapy>KH npoioq- 
HOH iBOAOH ((xHin H -30/3000 ) , * 

ObiAa BbinoJiHCHa llIepe-‘=5 

uiCBCKHM [Jl. 98] B 1939 r. 

On bITH U e 3 K 3 ©Min JI H p bl 
3Xoro BeHXHJiH ($Hr. 16) 

C o6paXHbIM HanpHJKCHHeM 
3 H CpCAHHM XOKOM 30 U 
HBH.THCb npoxoxnnoM AAH 
pa3pa6oxaHHoro BoJiAbipeM 
H A. O. 'CMHpnOBblM 
[.n, 100] H BbinyiACHHoro 

113 ripOH3BOACTBa 3aBOAOM 1^- CTeKJlHHHO-Me- 

r- ^ laJIJIHqeCKHH HFHHXPOH 

«CBeTJiaHa» b cjieAyiomeM H-30/3000. 

rOAy CieKJIHWHOrO HXHHXpO- 

na (xH-n H- 100/5000) c o6- 

paxHbiM HanpHi^KenneM 5 kb h cpeAHHM xokom 
100 a, 

Pa3pa6oxKOH bchxhjih c xaKHMH napaMexpaMH 
no xoKy H Hanpfl>KeHHio nivteAocb b bhay odecne- 
MHTb noACxaHUHH 3AeKxpo())HunpyeMbix ^ejiea- 
Hbix Aopor BeHTHJieM sanaHHHoro (deanacocHoro) 



THna. 

nepBan cepHH xaKHx hfhhxpohob, nsroxoB- 
.leiinaH na sasoAe «CBex,/iaHa» b 1940 h 1941 rr., 
dbiJia Hcnbixana npoc}). B. M. UIjiHnouiHHKOBbiM 
B .ladopaxopnn sjieKxpnqecKofl xhfh JIIIH. 

B roAbi BeAHKOH OxenecTBennoH BOHHbi nep- 
noii cepnen xaKHx bchxmch dbiJi odopyAOBan 
nOA pyKOBOACTBOM UlAHnOIlIHHKOBa [/I. 101 H 

103] arperax nnxaHHn na BcexcBHxcKoft noA- 
ciaHUHH nepMCKon ^CAesHOH Aoporn. 

UeJibHOMexaAAHqecKHe HmHxpoHbi ((})Hr. 17), 

HSrOTOBJIHBlUHeCH B AByXBeHXHAbHOM HCnOJIHeHHH 

n 1938 H 1939 rr. na onbixHOM saBOAe B3H h 
A onycKaBinne cpeAHHH tok narpyaKH 200 a, 
dbLTH B 1940 H 1941 rr. ycxaHOB^ienbi jxjih onbix- 


HOH sKcnAyaxauHH na CBapo^Hbix cxeHAax Mo- 
CKOBCKoro aBXOModHAbHoro saBOAa hmchh 
H. B. CxaAHHa. 

OxHOCHTCAbHO OPpaHHqeHHblH CpOK CAy}K 6 bI 
HrHHXpOHOB AOBOeHHOrO npOHSBOACXBa od^bHC- 
HHACH eiue HCAOCxaxonHO bhcokhm KanecTBOM 
noAynpoBOAHHKOBbix 3 a>KHraxeAeH, ncnoAbsye- 
Mbix B HHX. 



17. Paspes nepeoro MexajiJiHqecKoro ^aeyxaHOAHOro 
HFHHXpOHa. 

llInpoKoe pasBHxne bo Bxopyio h xpexbio 
nHTHJiexKH paAHOBemaHHH B Hamen cxpane h 
B oapacxaioiuaH npn 3 xom MoiuHOcxb paAHOCxaH- 
UHH npHBeAH K HeodxOAHMOCXH SaMeHbl B ysAax 
nHXaHHH CTCKAHHHblX pxyXHblX BeHXHAeft MOm- 
HbiMH raaoxpoHaMH Ando xnpaxponaMH, a nan- 
doAee MoiuHbie cxaHUHH (100 /cer h doAee) nyAC- 
AaAHCb B MexaAAHHecKHx BbicoKOBOAbxHbix pxyi- 
HHX BenXHAHX. 

riepBbie paspadoTKH no nepenoAy ysAOB nnxa- 
HHH KpynnoH paAHOcxaHUHH na MexaAAnnecKHe 
pXyXHbie BCHTHAH C HanpH^KCHHeM 12 /ce H XOKOM 
100 a dbiAH npoBeACHbi B. n, BoAOXAHHbiM h 
M. A. CnnuHHhiM b 1935 r. [Jl. 40]. TaKon Ben- 


‘Me 
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THJib (THn PB 1/150) c ynpaB.n[HioiUHMH cexKaiviH 
(^Hr. 18 ) 6 bLx HsroTOBJieii saBOAOM « 3 jieKTpo- 
CHJia»; TpaHCcftopMaxop k iieMy 6 biji HaroxoBJien 
MTS, a ocHaLueHHe BenxHJin annapaxypofi 6 bij]o 
npoBeAeno b UeHxpajibHOH paAHOJia 6 opaxopHH 
B JleHHHxpaAe noA pyKOBOAcxBOM CnHUbma. 

npeABapHxe.nbHbie HcnbixaHHH BenxHJin 6bi./TH 
npoBeACHbi B JI3TH. Bojiee A-^HxejibHbie Hcnbi- 
xanHH BbinpHMHxe.^H na nojiHyio narpysKy 6bijiH 
npoBeAGHbi Ha paAHocxaHixHH nMenn KoMHHxepna. 
XoxH nepBbiii oOpaaeu. BbicoKOBO.ibXHoro bchxhjih 



18 . nepBbiH piyTHhiH BijinpHMHxejib 

Tuna PB- 1/150 Ha 12 K8 h 100 a. 


H He o6ecneqHBa.a xpe6yeMOH naAe^KHOcxH b pa- 
6oxe, xeM iie Menee ero paapadoxKa noMorjia 
HanpaBHXb Aa*^bHeHmee npoeKXHpoBaHHe bbicoko- 
BOJibXHbix BeHXHJien B 6ojiee npaBHjibHoe pycjio. 
ZtjIH paClUHpeilHH OHblXa no KOHCXpyHpOBaHHIO 
BblCOKOBOJIbXHblX BeHXH.ieH SaBOAOM «3jieKxpo- 
CHJia» OAHOBpeMeHHo c HanajioM b 1939 r. co6- 
CTBCHHbix paapadoxoK BeiixHjieft na 12 /ce 6h\ji 
nepeAan aaKaa JiaOopaxopHH pxyxHbix BbinpHMn- 
xe.xeH B3H na pa3pa6oxKy BeuxHJiH na xok 100 a 
II HanpH>KeHHe 12 k6. Paapa6oxKa, npoBeAGHHan 
npH yqacxHH M. H. PajibAHHa h H. B. AnxHKa, 
6bLia aaKOHnena b 1940 r., h Benxnjib, Hcnbixan- 
Hbiii Ha noJHiyio MouiHocxb, 6biji npHHHx aaBO- 
AOM «3.ieKxpocH,/ia». 

PaapadoxKa h HaroxoBjieHne MajioH cepnn 
BeHXH.xeft PB-1/150 ycoBepmencxBOBaHHOH koh- 
cxpyKUHH 6bLxa b ochobhom aaKOHnena na aa- 


BOAe «3jieKxpocH.ia» k iiaqajiy Be.aHKori Oxeae- 

CXBeHHOH BOHHbl. C6opKa 3XHX BeilXMaCH H HX 

KOMnjieKxoBaHHe Obum npoeeAenbi b roAbi Bcjih- 
KOH OxeaecxBeHHOH boAhh (1942 — 1943 rr.) iio- 
nocpeACXBeniio Ha Mecxe ycxaiiOBKn hx na moh;- 

HOH paAHOCXaHAHH. 

K OHbixHbiM paapaOoxKaM, ripOBeACiiiibiM bo 
B xopoH H xpexben nnxn.aexKax no mohuibim Ben- 

XHJIHM ApyXHX THHOB, HBAO OXHeCXH! 

1. BeuxH.iH c MariiHXHbiM ynpaBJieiiiHCAi. 
PaapadoxKa xaKnx BeHXH.xen npOBOAHjiacb hoa 
pyKOBOAcxBOM axaA- A. A. MepHbimcBa 
M. M. CnxHHKOBbiM [JT. 109, 110, 111]. TaxHe 
BeiixHjiH He BOUJ.TH B >KH3Hb, xaK KBR ynpaB.XHe- 
Mocxb BenxH.XH xepHJiacb nocjie 3 a>KHraHH 5 i Ay- 
roBoro paapHAa. 

2. JXm no.,xyqeHHH npoxoxnna BeiixMan, roA- 
Horo aah nepeAaqn aiiepxHH na Aa.ieKHe pac* 
CXOHHHH, B B3H nOA pyKOBOACXBOM q./T.-KOpp. 
AH CCCP K. A. Kpyra n npoc}). lO. B. ByxKO- 
BHqa 6biJiH Haqaxbi b 1939 r. pa3pa6oxKH na 
AyroBbiM BenxHjiHM [JI. 113 h 114], no xnny ana- 
JiOFHqHbiM BenxHAHM, pa3pa6axbiBaBmHMCH b xc- 
qcHHe AOJiroro BpeMerin MapKcoM b repMauHn. 
OnbixHbie odpaaAbi xbkhx BeHXH.xeH c MCAHbijMH 
SJieKxpoAaMH, a xaiOKe — b KaqecxBc bo3mo>k- 
noro Bapnanxa — c pxyxiibiM KaxoAOM 6bT.'nf 
H3roxoB..xeHbt H iicnbixaiibi iia cxeMe aaMeiuenHa 
b oxACAe BbicoKoro HanpH>KeHHH B3H. B npo- 
uecce npoBeAeHHH onbixiibix HccjieAOBanHH Bbiac- 
HHJiocb 1) qxo oOrap 3Ae.KxpoAnB noA Acii- 
cxBHeM Ayni Aocxaxoqno bcahk; 2) qxo HyavHbi 
cneunajibHbie ycxpoiicxBa aah noAyqeiiHH ciporo 
([)HKCHpoBaHHoro no nepHOAy MOMenxa 3a>KHra- 
HHH H 3) qxo paOoxa BenxHAH cBnaaiia c aaxpa- 
xoH anaanxeAbHOH moiixiiocxh iia KOMopeccopiibie 
BoaAyxoAyBHbie ycxpoiicxBa, aaMexiio CHH>Kaio- 
men K. n. a. ycxpoHcxsa. 

3. B B3H H. J\. lllKOAHHbiM paapadaxbiBaA- 
CH MexaHwqecKHH BbinpHMHxeAb, ocnoBaHHbui iia 
npHimnne CHHxpoHHoro BpamenHH cxpyii >khakoh 
pxyxH B BaKyyMiiOM Kopnyce. 

4. B KaqecxBe nonbixKH peiUHXb no-HOP>OMy 
Bonpoc 0 reHepauHH nocxoHimoro xoKa Bbico- 
Koro HanpH>KeHHH aah ueJien nepeAaan siiepmn 
Ha AaAeKHe paccxoHHHH 3acAy>KHBaex xaK/Re 
6bixb oxMeqeHHbiM npeAAO>KeHHbiH P. H. Ba6a- 
XOM H P. n. ^Ke>KepHHbINf «HoiIHO-KOnBeKUHOH- 
HbiH reHepaxop» [Jl. 115], npHHunn AencrnnH 
Koxoporo 6biA nocxpoen iia iienocpeAcxBeiniOjM 
HcnoAbsoBaiiHH KHHexHqecKOH SHepXHH napa x.'ia 
nepenoca aap^iAOB H3 Bono'MoxaxeAbiHOH Ayrn na 
3AeKxpoAbi KOHACHcaxopa — npHeMHHKa aapH- 
AOB, 3KcnepHMeHxaAbHoe HccAeAOBaiiHe, npose- 
AOHHoe aBxopaMH c ManexoM HOHHO-KOHBeKHiion-- 
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Horo renepaiopa h noaieAyiouian TeopeTHqecKan 
o6pa6oTKa peayjihj'axoB HCCJie/ioBaHHH noKasajiH, 
MTo K. n. jx. TaKoro renepaxopa npHRUHnna^TfaHO 
HacTOJibKo Maji, Mxo HOBbiH reHcpaxop He HMeex 
nepcneKXHB KOHKypHpOBaxb c cymecxByiomHMH 
xHHaMH Typ6oarperaxoB, npeo6pa3yiomHx lenjio- 
Byio SHeprHK) BHanajie b MexaHHqecKyio, a sa- 
xeM B sjieKxpHHecKyio. 

KpoMe CojibuiHx pa6oT, npoBeAeHHbix bo bxo- 
pvio H XpeXbK) HHXHJieXKH HO C03AaHHK) UIHpOKOH 
HOMCHKJiaxypbi HOHHbix npH6opoB, HaUiejXUlHX 
iHHpoKoe npaKTHHecKoe npHMCHeHHe, b sth >Ke 
roAfai npoBO^HjTHCb paSoibi no Aa^ibHeftmeMy co- 
BepmeHCXBOBaHHK) npeo6pa30BaTejibHbix cxeM. 

Oahhm H 3 BajKHeHUiHx axanoB b coBepman- 
cxBOBaHHH cxeM HBHJiacb paapaSoxaHHaH b 1923 r. 
HJi.-Kopp. AH CCCP A. H. JlapiHOHOBbiM [Jl. 118] 
xpex(})a3HaH MOCxoBan cxeMa (nareHT JNTo 765582) , 
noJiyHHBuiafl BnocAeACiBHH BecbMa uinpoKoe npH- 
MeHeHHe b npeofipaaoBaxeJibHbix ycraHOBKax. 

C BXO^AeHHeM B >KH3Hb pXyXHblX BeHTHJieS 
c ynpaBJiHiomHMH cexKaMH BoaiHHKJia ocxpan ne- 
o6xoAHMocTb tHCKaxb nyxeft k yjiyHuieHHio kob ^- 
(|)HUHeHTa MoiuHocTH, xaK KaK B ynpaBJiHeMbix 
cexKaMH ycraHOBKax K03(J)4)HUHeHT moiuhocxh 
ciaHOBHTCH xeM HH>Ke, MCM 6ojibme yroji pery- 
JIHpOBaHHH. 

OepBbie raKHe cxeMbi c xaK naabiBaeMbiM 
HyjieBbiM aHOAOM 6biJiH npeA^^ojKeHbi b 1933 r. 
AOKTopOM rexH. HayK F. H. Ba6aTOM [JI. 124 n 
126]. 

BBeAeHHeM Ao6aBOHHoro (HyjieBoro) anoAa 
B cxeMy HMeJiocb b BHAy orpaHHHHxb npoxo>KAe- 
HHe xoKa Hepea rjiaBHbie BeHXHJin nojiOKHxeJib- 
HbiM nojiynepHOAOM naxaiomero HanpHH<eKHH. 
3x0 BHOCHX HeRoxopoe yjiyHiueHHe b K03(j34)H- 
UHeHX MOIAHOCXH, HO 3(})(^eKX yjiyHuieHHH coxpa- 
HHA CBOK) 3HaqHMOCXb XOJIbKO HpH MBJIOM HHCJie 
(})a3 BbinpHMJieHHH xoKa. 

BoJiee paAHKajibHbiM nsHAOCb npeA.^ojKCHHe 
Ba6axa h A. KauMana [JI. 226] o nepexoAe 
Ha HCKyccxBeHHyio KOMMyxauHio xoKa b BeHxn- 
AHX C HCnOAbaOBaHHCM JIJIH 3X0r0 KOHAeHCaXOpOB 
,iH6o BbicoKOH Hacxoxbi. HenocpeACXBeHHbie 
BapHaHXbi cxeM, npeA^ojKeHHbie aBxopaMH, o6jia- 
Aa.iH xeM HeAOCxaxKOM, hxo 6a3HpoBajiiicb na 
npaKXHHecKH nenpHeMAeMbix cxeMax chaoboxo 
HHX aHHH BeHXHAeS. 

JlaJibHeHLuee coBepmeHcxBOBaHHe cxeM c 
HCKyccxBeHHOH KOMMyxauHefi xoKa b ycxanoBKax 
(BbinpHMHxeJiHx H HHBepxopax), pa6oxaK)mHx 
npH o6bmHO npHHHXbix cxeMax chaoboxo nnxaHHH 
BeHXHJieii, 6biJiH npeAAO>KeHbi h o(J)opMJieHbi 
aBXOpCKHMH aaHBKBMH [Jl. 161, 164 H 165] 

H. JI. KaraHOBbiM. 


CxeMbi HOHHoro npHBOAa nocxoHHHoro h 
nepeMeHHoro xokob 6biJiH paapadoxaHbi O. H. By- 
xaeBbiM H E. Jl. SxxHHrepoM [Jl. 142 h 145]. 
HaHdojibiuero bhhmbhhh 3acjiy>KHBaex o(|)opM- 
jieHHan aBxopcKOH aaHBKoft cxeMa BeHXHjibHoro 
KacKaAa [JI. 157]. 

riepBbie BapHaHXbi cxeM npeodpaaoBaxejieH 
Hacxoxbi AJiH peryjiHpOBaHHH CKopocxH BpamsHHH 
acHHxpoHHbix ABHxaxejieH dbiJiH npeAJio>KeHbi h 
O(J) 0pMAeHbI aBXOpCKOH SaHBKOH [fl. 149] npO(|). 
Jl. A. SaBajiHuiHHbiM. B 1934 — 1938 rr. pasHbiMH 
aBxopaMH xaK5Ke dbiji paapadoxan pnA BapnaH- 
xoB cxeM BeHXHJibHbix ABHraxeJieft, ho npaKXHHe- 
CKoro npHMeneHHH sxh ABHraxeAH ne HauiAH 

B CBH3H C HH3KHM HCHOAbaOBaHHeM HaXpyaOHHOH 

cnocx)dHocxH odMoxoK ABHraxeAefi bo Bcex npeA- 
AOH<eHHbix BapHaHxax cxeM. 

PaaBHXHe xeopHH cxeM: BbinpHMAeHiin xoKa 
B AOBoeHHbiH nepHOA dbiAO npoAOA>KeHo pado- 
xaMH HA.‘KOpp. AH CCCP K. A. Kpyra — 3HMH 
[JI, 138], npocj). M. A. HepHbimeBa — UHHH 
MHC [Jl. 155], npoc}). H. JI. KaranoBa — B3H, 
M3H [JI. 38], a b nocAeBoeHHbift nepiiOA — 
padoxaMH anaA. M. H. Kocxchko, HA.-Kopp. AH 
CCCP JI. P. HeHMana h F. B. BAaBAseBinia — 
JIHH [JI. 167], A. M. yxeBCKoro — 3HHH 
[JI. 172], npo$. K). F. ToAcxoBa — 3HHH 
[JI. 175], A. A. ByAxaKOBa — HAT [JI. 160] h aP- 

PaaBHXHe XeOpHH HHBepXHpOBaHHH xoKa 
B AOBoeHHbiH nepHOA dbiAo Hanaxo padoxaMH 
npo({). E. M. CHHeAbHHKOBa h JI. M. XtaHHAes- 
CKoro [JI. 137] H H. JI. KaranoBa [JI. 158], a b no- 
CAeBoeHHbiH nepHOA — padoxoH M. A. HepHbi- 
mena [JI. 174]. 

PaaBHXHK) cxeM aancHraHHH h npHMeneHHH 
HXHHxpoHOB cnocodcxBOBaAH padoxbi npoc}). 
B. F. KoMapa [JI. 97] h npocj). B. M. UlAHriom- 
HHKOBa [JI. 103]. 

CepbeaHoe aHanenne aah coBepmeHCXBOBaHHH 

He XOAbKO pxyXHbIX BeHXHAeH, Ho H HOHHbix IipH- 
dopOB B AeAOM HMeAH padoXbl, npOBOAHBUIHeCH 
B xpexbK), KaK H BO Bxopyio, nnxHAexKy b Aado- 
paxopHHx aaBOAa «3AeKxpocHAa» noA pyKOBOA- 
cxBOM B. K. KpanHBHHa h npH ynacxHH H. H. He- 
xyxoBa, B. H. JtpoaAOBa, H. M. KeHHHa, 
3. JI. MnxeAHca h M. A. AcxameBa [JI. 42 — 45, 
49, 55, 58, 62 h 68], b B3H noA pyKOBOAcxBOM 
npo(J). B. H. KAHp(J)eAbAa, npocJ). B. JI. FpanoB- 
CKoro, A. M. lIIeMaeBa h npo(J). B. A. OadpH- 
Kanxa [JI, 48, 50, 65, 67 h 71], b MFY noA pyKo- 
boacxbom npocj). H. A. KanuoBa, npocj). 
F. B. CoHBaKa, npocj). C. Jl. FBoaAOBepa h 
3. M. PefixpyAeAH [JI. 26, 36 h 51] h b JIHH 
noA pyKOBOACxBOM aKBA. Jl. A. Po>KaHCKoro h 
npocj). JI. A. Cena fJI. 41 h 83]. 
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3th HCCJieAOsaHHH, a TaK>Ke onbiTHan npo- 
BepKa pa6oTbi BeHTHJieft na onbixHbix cienziax h 
B 3KcnjiyaTauHH mhofo cnoco6cTBOBajiH nenpe- 
pbiBHOMy pasBHTHio KOHCxpyKTHBHbix pa3pa6oTOK, 
npoBO,aHBmHxcH na saBo^e «3jieKTpocHJia» nojx 

pyKOBOACTBOM B. K. KpaHHBHHa (H npH ynacTHH 
Jl. M, K^^nHqKHHa, H, H. OajieeBa h E. M. Tjiyxa. 

HpoeKTHan pa6oTa no npeo6pa30BaTe.TbHbiM 
noii.CTanu,HHM b 3th roAbi 6bijia cocpeAOToqena 
r.iaBHbiM o6pa30M b UeHTpo3JieKTpoMOHTa>Ke 
(Hbine PocyziapcTBeHHbiH npoeKinbiH HHCTHTyx 
«TH>KnpoM3.neKxponpoeKx») . 

BeJiHKa pojib B jiejiQ yjiyquieiiHH pwa yajioB 
KOHCxpyKUHH BenxHJieii h MHoronHCJieHHoro orp^i- 

SKcnjiyaxamioHHoro nepcoiiajia kbk na xnro- 
Bbix noACxanuHHx ropozicKoro h :^ejie 3 HOA 6 pc>K- 
Horo xpancnopxa, xan h na npeAnpHHXHHX 
XHMHqecKOH npoMbinj.nenHocxH h uboxhoh Mexaji- 
.TypxHH. 

npoBe^eHUbie pa6oxbr ne xojibko cnocodcxBO- 
BaJIH pa3BHXHK) BeHXHJICH, HO H nO^UXOXOBHJlH 
noHCKOBbie Hccjie^OBaHHH B HanpaBJieHHH Aa;ib- 
Heninero y.ayqmenHH xnna BeHXHJien. 

TaK, B CBH 3 H C Heo 6 xO;iHMOCXbIO HMeXb 
npoeKXHpyeMoro b B3H BeHXHwXbHoro KacKa;ia 
o;XHoaHo;XHbie BenxHJiH, nocKOJibKy HrHHxpoMbi 
6 ine He o 6 ecneMHBajiH jxocxaxoqno iiaziOKHoro 
H qexKoro 3 a>KHraHHfl ^yrH b hhx, no npeA^^o>Ke- 
HHK) Byxaeea h Sxxnnrepa 6 bijia nanaxa b B3H 
B. Jl. CaBHUKHM H H. Jl. IIJKOJIHHbTM pa 3 pa- 
6 oxKa OAHoanoAHoro BenxHJin c Ayron B 036 yH<- 
AeuHH. OepBbiH onbixHbiH BenxHJib na 200 t 7 6 biji 
HsroxoB.aen h ncnbixan naKanyiie BejinKon Oxe- 
qecxBeHHOH bombbi. yH<e nepBbm sxan npoeKxn- 
poBaHHH [Jl. 59 ] noKaaaji, nxo nepexoA na oako- 
aHOAHbie MexaJiJinqecKHe bchxhjih BsaMen cxpoHB- 
irnixcH AO xoro BpeMenH MHoroanoAHbix BeHxnjien 
Aaex pnA npenMyuxecxB b nponsBOACTBe n 3kc- 
HAyaxauBH. 

npeHMyiuecxBa b npoH3BOACXBe saKAiona- 
AHCb: a) B HCKJiioqeHHH noxpeOnocxH p cxajibHbix 
KphiiHKax doAbuioro Anaiviexpa, Tpe6oBaBHnix 
OoAbUJHx KapycejibHbix cxanKOB aah hx o6pa- 
6 oxkh h npHMeiieHHH KpanoB c doAbUJOH rpyso- 
noAXiGMuocxbio KaK na nponsBOAcxse, xaK n na 
iicAcxaHAHHx; 6) b HCKAioneuHn hcoOxoahmocxh 
npHMeiiHXb OoAbuiHe (|)ap43opoBbie KaxoAHbie 
KOAbua KpoMe xoro, OoAbuiHe radapnxbi BenxH- 
ACM SaXpyAHHAH HX TpaHCnopXHpOBKy H yBCAH- 
qiip.ajTii KyOaxypy noAcxaHUHH. 

BeAHKan bxeqecxBeHHan BOHna Ha BpeMH 
npepBaAa, ho He npHOCxanoBHAa AaJibHeHmHH 
xoA xaKHx paspaOoTOK. 

B nepBbiH roA bohhbi uex pxyxiibix BeHxn.xefi 
saBOAH « 3 AeKxpocHAa» Oha nepeOaaHpoBaii na 


saBOA «ypaA3AeKxpoannapax», m paOoxiiHKaM 
uexa, oxACAa h AaOopaxopHH, npHuiAOCb ne 
XOAbKO OpraHH30BaXb np0H3B0ACXB0 Ha HOBOM 
Mecxe, HO H OKasaxb noMou;b pwy Ba^KHenuiHX 
npeAnpHHXHH, padoxaBuiHx Ha Hy>KAbi oOoponbi. 
Ba^Henmen b sxom HanpaBACHHH aaAaneH, b p«e- 
lUeHHH KOXOpOH IlpHHHAH yqaCXHe paOoXHHKH 

pxyxHO-BbinpHMHxeAbHoro uexa saBOAa «ypaA' 
3AeKxpoannapax» h AaOopaxopHH pxyxHbix Bbi- 
npHMHxeACH B3H, 6biAO OKasanne homouj^h 



OHr. 19. nepBblH OAHOaHOAHblH BeHTHJlbHblH KOMnJieKT 
THna PMHB-500X6, HaroTOBJieHHbift 6pHraAOH B3M na 
ypa-JibCKOM ajuoMHHHeeoM aasoAe. 

ypaAbCKOMy aAioMHHHeBOMy saBOAy (yA3) 

B ObICXpOM BBeAeHHH B CXpOH OOAbHJOro HHCAa 
pxyxHbix BbinpHMHxeAeH, SBaKyHpoBaHHbix c 
i^HenpoBCKoro, Boaxobckoxo h KaHASAaKuiCKoro 
aAioMHHHeBoro saBOAOB Ha AeHcxsyiOHTHx h bhobb 
coopy^KaeMbix pxyxHO-npeoOpasoBaxeAbHbix noA- 
cxaHUHHX yA 3 . ^AH pemeHHH sxoh aaAaqn na 
ypaAbCKHH aAIOMHHHeBblH SBBOA OblAH nOCAaHbl 
paOoTHHKH saBOAa «ypaA 3 AeKxpoannapax» bo 
PA aBe c KpanHBHHbiM h OpHraua Aa 6 opaTopHH 
pxyxHbix BbinpHMHxeAen B3M, BOsrAaBAHBUiaHCH 
IvaraHOBbiM. FIocAe BBeAeHHH SAecb b AencxBHe* 
Bcero SBaKynpoBaHHoro oOopyAOBanHH BcxaAa 
AaAbHeHuiaH HeoxAOH^Han saAaqa — naftxH nyxn 
K oOAerqeHHK) cepHHHoro npoHSBOACXBa h Mac- 
coBoro BbinycKa nandoAce moiuhhx thhob pxyx- 
Hbix BbinpHMHxeAeH. HccAeAOBaxeAbCKHe pa 6 o- 
xbi, npoBOAHBUiHecH OpnraAOH B3H HenocpeA- 
CXBeHHO Ha ypaAbCKOM aAK)MHHHeBOM saBOAe, 
ObiAH peaAHsoBaHbi b bhag paapaOoxKH nepBoro 
B Coioae onbixHoro SKseMOAnpa nanOoAee Mom- 
Horo oAHoanoAHoro BenxHAH. 

riepBbiH onbixHbiH oOpaseu BbinpHMHxeAH 
C OAHOaHOAHbIMH BeHXHAHMH xHna PMHB-SOOX^ 
C TOKOM B BeHXHAe AO 500 a H oOriXHM XOKOM 
AO 3 000 a npn paSoqeM HanpH>KeHHH 850 e 6 biA 
pa 3 pa 6 oTaH, HsroxoBAeH h Hcnbixan OpnraAOH 
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B3H «a yipaJibOKOM ajiioMMHiHeBOM aaeoae 
((J>Hir. 19). 

Do aHaJioTiH'MiHioH KOHcrpyKiUMH aaeoia «ypaJi- 
3 .n©KTP' 0 aininiapaT» pa3pa6oTaji aaieM ciboh nep- 
Buii onuTiHUH oGpaaeu owHoaiHo^tHoro seHTiHJib- 
Horo KOMinJieKTa rmna PMH'B- 500 X^- nonyieiaHHe 

BOHIHU (1043—1944 nr.) xapaKTepHsyiOTCB 
He TOJibKo paapaeoTiKOH hobmx oepaamoB oaiho- 
aiHOiHHUX BeiHTHJieii, noJiio*H'Bm«x Hawajic hobo- 
My STany b KOHCTpyiKTHSHOM paaBiHTHiH pTyTHoro 
MeTajiJiHmecKoro BeHTiH./iecTpoeHHH b HauieiM 
Coioae, HO h BUinycKOM nepBux eeHTHJibiHux 
KOMinJieKTXDB. Coo6ui,6HiH© o nopexoine wa npoHs- 
BOWCTBO OmiHOaiHOmHblX BeiHTHJieH iB GIIIA npMlHJlO 
3 HaHiHTeJibHO ino3«e. XfJia pasEHTHfl npawaiBOA- 

CTOa pTynHUX BbmpH'M'HxejieH hb aasowe «ypa.a- 
a.aeiKTipoaininapaT» em,e b 1943 — 1944 mr. 6biJio na- 
qaxo coopyHCSHiHe npyinwoino uexa no KOMin.aeKT- 
HOMy npoHSEOt/tCTBy piyTHux BeHTHJiefi H Bcno- 
MoraTejibHoino o6opyfl,'aBaH)HH. 

XfjiH nipoHseoftCTiBa onuTHbux cepHii pryTHbix 
BeHTHJieft HOBOH KOHCTipyKU»H B 1942—1943 rr. 
6uji opiraiHM 3 o®a(H oinbiTHbiH uex b B3iH np^H 
oTAe.ae pTyrHUX BUinipffMHTejieH. HepBUH cepiHH- 
HUH BbinycK BeHTH.a€H THina PMiHiB-200 X 6 
c TOKOM B uHJiHHiipe 200 a {(J)Hr. M) AJifl maxx 
B riojljMOCKOBiHOM yrOJlbHOM OaCCeHlHO 6bIJl npo- 


<tHr, 20. BbinpnMHre.nbHbift KOMn.neKT PMHB-200X6, ii.^ro- 

TOBJlCHHblft B B3H AJIH IlOAMOCKOBHOrO yrOJIbHOPO 
6acceHHa. 


<t)Hr, 21. Paspes bchthjih Tuna PMHB Ha 500 a. 
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BejieH B 1943— -1944 I'r. Paapa 6 oTKa h HaroTos- 
vlGHHC OnblTHOH CQplWH BbinipHMIHTeJTeH THXia 
PMiHiB-5O0 X 6 c TOKOiM b UHJi'HiH^pe 500 a jx.jih 
u;tiHOH H 3 Ktpyin'He&iiiHx 'BeHT:HJi'HTO)piHbix yciaiHo- 
BOK 6 biJi.H nipoBeAeHbi b B3H b 1946 r. [JI. 78]. 

3 a'BOA «yip aJi3Ji eKxp o ann ap aT» b brinycTH ji 
QB blTlHO-inpOiMbllLlIJieHiHbie THiribl pTyTHOHB©HTHJlb- 
HHX KOMinjieKTO'B PMHB-500 X 6 ((])». 21) h 

PM)HB-i5O0X 12 H ycratHioiBiHJi hx b HcnbiraTejib- 
HbiiX uejiHx B 1944 r. na 'nooicTaianHiH ypajib'CKoro 
aJIK>MlH'HH0BOirX) SaBOAa H 0 ;i;HOH H 3 'IIOtHiCTaiHUHH 
MoioKOB'C'Koro uMerpo {J7. 76]. 

Eme ;^0 DK'OHXaiH'HH OTe^iecrB 0 HlHOH BOHHbl 
B0305HOBHJIiH'Cb TaK‘^6 IlpOiH3BOA'CTBO KriH'HTlpOlHOB 
H ABJibiHefiiiuaH H'X paapafioTKa; 6bijia BOGciaHOB- 

vl0Ha npOHaBOiUjCTBOM ilOBO'0HlH'aH C0pHH CT0KJIBiH- 
HO-fM6Ta4JIH'H0CKlHX HiDH'HTlpOHOB H p‘a3pa>6oTaiHa 
cepHH iM0TaJIJI,H'X0CiKHiX HrHiHTipOHOB C MiHHBlMaJIb- 
HUM 'KOJIHH0CTOOM CT0KJI'a (4),Hir. 22). 

lUiHipoKo paaBepHy-BiuHecB pa3pa6oTKH hobhx 
HOHIHUX UpHlSopiOB B 1944 iH 1946 nr. HSM.THCb 
BawHefluiHiM nomiroTOBiHTe^ibiHbiM axainoM k peuie- 
HHK) aaiZia'i, nocxaiBjieHiHbix n.iawoM BexBepTOH 
(napfiOH JiocJieBoeHHOH) nHTHJiexiK'H. 


UlMpoKoe paaBHTHe nipoHaBoacTB>a h nipHi.vie- 

HftHIHH HOHiHblX npH^OpOB H nip€O6ipa30'BaT6JIbHbIX 
CHCXeM nO«rOTOBHJIO HeoexOiUBMOCTb QpraHHSaUHH 

B B'yaax hoboh cneuHajiHaauiWH no iHckhihoh h npe- 
o6pa3oiBaxejibtHOH x€.xiHH'Ke na fiaae xex sTweeK, 
Koxopue (jK>pMHpoBajiHCb no axoMy eiH^ny xexniHKH 
Ha o 6 mHx jih 6 o cneuHajibHbix Ka'^eiaipax. 

nepB'afl .Ka4)eiaipa no hohhoh npeoSpaaoBaxe^ib- 
HOH xexiHH'Ke, nepeHiMeHOBaHHaH aaxeM b Kacbeapy 
* 34eKxpoH:HiKa», 6 biJia coa;iana 

B 1943 r. B Mockobckom opflena «/IeH'HiHa aHepre- 
xanecKOM HHcxHxyxe HMeHH B. M. Mojiox-oBa. 

^OopMuposaHHc HH>KeHepHbix KaiajpoB no ho- 
boh cneunajibHocxH b M3H h ^pyirMx Byaax 
CoBexcKoro Coioaa h inHpoKo paaeepHyiBiHHecH 
HOH'Hbrx npaSapoB pasHbix xhitob 
B 1944 H 1945 rr. BBHJincb Ba^Hefi'Ui'HM no^ro- 
roB(HTe.-ibHbiiM axanoM k pemeHHK) saiAav, nocxa®- 
ncHiHbix n^anoM HexsopxoH (nepiBofl nocjioBoeH- 
hoh) naxHjieTKH. Ho BaKOHy o nHXMJiexHe.M njia- 


He BoccxaHOBJiaHiHH H paaBHXHH naponHoro xo3hh- 
cxBa CCCP, npHiHHTOMiy BepxoiBnbPM CoBexoM 
Coioaa GCP b 1946 r., H)aAJie>KajTo: «inpoBecxH 
nayqno-aKonepHMeHxa.ibHue padoxbi n npaiKXHve- 
C'KiH ocyipecx'BHXb nepeinaqy aJiaRTpoeHepTHH no- 
CTOHiHHbiiM xoKoM BbicoKoro HainpajKeHHH na 6 o;ib- 
lune paocxoHiHHH». B B3H b cbh 3 h c sthm 6hijin 
paaBepnyxhi 6 ojibmHe nccjiaAOBaTejiibciKiHe paSoxbi 
H npoiBe;ieH:a paapa^oxKa pHaa oinuxiHbix xHnoB 
BMcoKOBO-abTHbix BeHXHJicfi, jieruiHe IB OOHOBIV no- 


24 


caeayioipero MaaocepHii- iiiafe. 

Horo npoHaBOiUCTBa xaKiHx 

BeHTHJieH. Pa 6 oxbi B3I4 m 

no Banx-HJiHiM, a xaK>Ke | ^ 

BaxejibHbix chcxom .h ycx- M M 

poHicxs, npoeeaeniHbie bo ■ Im 

BHOBb Opra'HH30IBa'HiHOM 

aoiBaxeabCKOM 'HiHcxnxy- 
xe nocxoHiHiHoro xona 

npoBeaeeHe b JKHSHb k | 

JiexKH nyHKxa aaKOHa 06 ' «i' 

ocymecxBaeHBH b CCCP 
napiBOH onbixiHo-inpoMbiiu- S 

ran nocxoHiHiHbi'M xokmi k 

pasoBaxejibHbix ycxaiHOB- 

Kax B BaKoiHe o Boccxa- .,0 n 

rratiT^Tj rr « UejlbHOMC- 

HOB;I0HHH H paSiBiHTHH Ta.a.Tfi.iecKHH nrHiixpoH. 

HapoA’Horo X'oaHHcrBa 

CCCP B qexBepTyio nHXHJiexKy 6 bLio aanncano- 
«UiCBOHXb H paaSHXb npOH3BO;iiCXBO HOBeHWHX XH- 
HOB... pTyTHbIX BbinpHM'HTeJieH H CBapOHHbIX Ma- 

Bo HonojiiHeHHe axoro pemeHMa aaBoa «ypa;i- 
an0Kxpoainnapax» BurrycxH^ pam cepHfi pxyxubix 

^ PMH6-500X6 H 

t"ivm,ij-ouux 12 yjiyqmeHHoft KOHcxpyKUHH 
cHa 6 >Ke»Hbix_^cexiKaLMiH ynpaB^xenHa h asxoHOM- 
HOH oMcxe.MOH oxna>KA6HHa [JT. 76 h 77], 

ycxanoBKOH xaiKHx BbinpaMnxejieH Ha noa- 
CXaHU'HHX 3.ieKxp.H(|)Mm4poiBaH«blX >Kejie3IHbIX 40 - 
poir peuiaji'acb oawa H 3 oaepeaiHbix 3 a;aaH aex- 
BepxoH nax'HjiexiKH — 34eKxpH4)WKau'Ha Mana- 
cxpa/ibHbix yHacTKOB axHx Aopor. 

BbiinpaMHxejiaiMiH cepMHeoro BbinycKa aaiBowa 
« pa«i3.aeKxpoainnapax» 6 biJiH ocHamenbi xaKJKe 
no;icxanuHiH Mexpo 3-h oqepaan, ajieKxpaa'HSHbie 
3aBo;ibi uBexHoft MexajiJiypirHH, paj XH.MHHecKHX 
HpOHaBOtHiCTB. 


Hojinaa ynpaejiaeMocxb cexKaMiH, AocxHXHy- 
Taa B BbJinpaiMHxejiax hoboxo xHna, noSBOJinjia 
paOoxHHKa.M nexa pxyxHHx BbimpaMHxejieH aaso- 
Aa «ypaji3Ji€iKxpoannaipax» coiB,MecxHo c paeox- 
HiHiKaiMH xpecxa «UeHxpo3jieKxpoM0(HxajK» npH- 
cxynnxb k paapa 6 oxK€ b 1950 r. moiuhoxo hoh- 
Horo np'HBOAa nocxoannoro xoKa aah npoKaxHoro 
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Ma- HbiMH peJie, H TepMOperyjiHTOpaMH, 

CTana h BHe^pHTb ero b aKcnjiyaiaumo aa Ma.- p^gp^goiaHKhiMH h sHeApeHHbiMH b 
HHT oropcKOM MeiBAJiyppHaecKOM KOMOHnare. sKcnJiyaTauHio corpyAHHKaMH Ha- 
CymecTBCHHoe yjiyauieHHe sKcnjiyaTaiiHOJi- Q.jic(,^ie^oBaTejibCKoro HHCXHTy- 
Horo pe^HMa pa 6 oTbi pTyxHbix BeHXHACH obbxo ^ 

AOCxHXHyxo xaK>Ke 6jiaroAapH KOMiuieKXOBaHBio 
BCHTHJieH MOAepHHSHpOBaHHbIMH 6bICrpOA^B" 

cxByioiuHMH aBXOMaxaMH (BAB) ciicxeMbi 
A. H. rojiy6eBa h aBxoMaxHaecKHMH BanyyM- 




Ohf. 24 . ‘ SanaHHHbiH Majio- 
raGapHTHbifl’ pTyxHbiH eeH- 
THJIb C B 03 AytUHblM OXJiaXiACHH- 

CM HsroTOBjieHHH B 3 M. 


^Hr. 25 . SanaHHHbiH hfhh- 
TpOH C BOA^HblM OXJia>K- 
ACHHeM na HanpHJKCHHe 
3 H TOK 100 a. 


xa >KeJie3HOAopo>KHoro xpaHcnopxa (UHHH 

MnC) A. O. npoHxapcwHM. 

Pa3pa6oxaHHbIH B B3H H. JX. IllKOJlHHblM 
[JI. 81 ], HCnbIxaHHblH Ha pHAe BeHXHJieft HOBblH 
XHn HHAyKUHOHHOrO SajKHXaxeJlH HBAHACH OAHHM 
H3 axanoB ycoBepmeHCXBOBaHHH chcxcm 3 a>KH- 
raHHH pxyxHoro bchxhjih. 

Ba^KHefllUHM XeXHHaeCKHM AOCXHJKeHHeM B 
o6jiacxH pxyxHoro BbinpaMHxeJiecxpoeHHH b aex- 
BCpxoH naxHACXKe HBHJiHCb pa3pa6oTKa b B 3 H 
II BHeApeHHe b sKcnJiyaxamiio uejibHOMexac^AHHe- 
CKHX XHHOB 3anaHHHbIX BeHXHJieft C BOSAyillUbIM 
oxJia^AeHHeM. 

Pa3pa6oxKe 6e3HacocHbix BeaxHAefi npeAuie- 
cxBOBaAa 6oAbmaH HccjieAOBaxeAbCKaH pa6oxa 
no co3AaHHio a6coAioxHo repMexH^Hbix bboaobi 

AAH SAeKXpOAOB, BBOAHMbIX B MexaAAH^eCKHH ^ 
KOpnyc BenxHAH. 

nepBbie xHnbi xpexanoAHhix 6e3HacocHbix bch- 
xHAefi c XOKOM 300 a npn Hanpn^eHHH 300 0 , 
pa3pa6oxaHHbie b B3H B. Jl. CaBnuKiiM 
((})Hr, 23 ), npouiAH k HacxoHmeMy BpeMOMH 
ycneuiHo 5 — 6-AexHHH nepnoA 3KcnAyaxauHn na 

<I)Hr. 23 . nepBbift 3 -aHOAHbifi sananHHbiH (OesHacoCHbiH) nOACXaHUHBX nOAMOCKOBHOXO yXOAbHOrO 

BCHTHjib HsroTOBjieHHH B3H. coHHa. TaKH6, a xaK^e cJiGAyiOLUHc no xany 
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MajioraoapHTHbie BeniHJiH, pa3pa6oTaMHbie 
C. B. lO/iHUKHM ((j3nr. 24), BHejipeHfai b npoH 3 - 
BOiiCTBO. HapHAy c pTyTHHMH BbinpHMHTe./IHMM 
c AyroH B036y>KAe?[HH b B3H noA pyKOBOACTBOM 
r. A. CyexHHa 6biAa pa3pa6oTaHa cepHH ueAbiio- 
MeiaAAHHeCKHX 3anaHHHbIX HrHHipOHOB C BOAH- 
HbiM ((|)Hr. 25), a TaK>Ke BosAyiiiHbiM oxAa>KAe- 
HHCM. XaKHe nrHHTpoHbi ycneuino 3KcnAyaTH- 
pyioTCH Ha pHAe xpaMBaHiihix noACxnHUHH Co- 
BexcKoro Coiosa. 

yAynmeiiHio KanecxBa HniHxpoHOB BbinycKa 
B3H MHoro cnoco6cxBOBaAo noBbimeHHe Kane- 
CTBa 3a>KHraxejieH, xexHOAOXHH naroxoBAeHHH ko- 
xopbix 6bi./ia ycoBepuieHCXBOBaHa b B3H pa6o- 
XaMH B. H. ripyXKHHHHOH. 

CepbesHOH MOAepHH3aAHH noABepxAHCb b 
MCTB epxyio nHXHJiexKy xaK'>Ke HnHHxpoiHbi, bh- 
nycKaBiuHecH cepHH'Ho. Koahh0cxbo cxeKAa, chH' 
>K a lo mer o m ex aiH H h ec Ky io h 3 ji eKxp o a H'H a mihh e - 
CK\XO npOHiHOCXb HrHHXpOHOiB, 6bIAO B HHS'KOBOAbX- 
Hbix xH-nax CBCAeno k MtHHHiMyMy. Bmccxo mca- 
HbIX CXaKa'HOB, 'Hy^KlAaBUIHXiCH B nOKpbIXHH HX IHIH- 
KCAGM H XpO'MOM, .Ha'HaAH ITpH'MeiHHXbCH KaxOAbl 
H3 KOBapa H )H0p>KaBeK)iii,Hx cxaAeft, 

BbICOKOBOAbXHbie XHHbl HrHHXpOHOB IiaHaAH 
ciiao>KaxbCH SKpaunpyioiueif aiioA cexKofi. JIah 

nOBblllieHHH CpOKa CAy}K6bI HniHXpOHOB BbICOKO- 
BO.XbXIIb[e HniHTpOIIbl CHa6>KaJIHCb AByMH 3 a>KH- 
raiejiHMH. TaF<HMPi HniHxpoHaMii 6biji o6opyAO- 
BaiF B 1948 — 1949 rr. BbinpHMHxeAbHbiH arperax 
na XHroBOH noACxairuHH b r. A-xeKcaHApoBe 
CeBepHoi'i /KeAesnoH Aoporn 26). 

CpeAH oribixHbix paapadoxoK, npOBCAeuRbix 
B HexBcpTyio HHTHAexKy, 3ac;iy>KiiBacx dbixb oxMe- 
MtHTHbiM npeAAO>xeHHbiii npocj). B. JI. rpaiiOB- 
CKHM H T. A. CyexHHbiM [Jl. 116] HoiiHbn'i rene- 
paxop BblCOKOHaCXOTHblX KOJie6aHHH, nOAYHHB- 
LUHif iiaBBaiiHe «cxenoxpoH». FIpHnuHn padoxbi 
xaKoro reiiepaxopa nocxpoen iia odpbiBe Ayra 
B Mecre cy>KCHHH ce b oxBepcxHH H3o;mpOBaHHOH 
AHa(l)parMbi. PaspadoxKa ocxajiacb HeaaKoiiHeH- 

HOH B CBH3n C XeXHOJTOrHHeCKHMH XpyAHOCTHMH, 
B03«'HiKIHtH'MH B BOTIpOCe 06 ecne'HCiH'HH iiiaA^e- 
>KaiJXGH H30AHUHH AHa^FpaiDMbr B VCAO'B'HHX 
Henpepbr'BiHoro ocgabwihh iia Hee npoAyKxoQ pjc_ 
napciHiHH. 

Ba>KHOH BexoH Ha nyxH noAbixo>KHBaHHH 
ycnexoB CoBexcKoro Coioaa b o6jiacxH pxyxHoro 
BbinpHMHxe.xecxpoeHHH HBHAacb nepBan Bce- 
C0I03HaH KOH(|)epeHIl,HH no pXyXHblM BbinpHMHXe- 
JIHM, npoBeAeiHiaH b 1949 r. b CBepA-zioBCKe. Ha 
Koiuj^epeiiUHH 6bLxo noABepniyxo KpHXHnecKOMy 
anaAHay cocxoHHHe Mexa^AnnecKoro BbinpHMii- 
TeAeCXpOCHHH H C(j)OpMyAHpOBaHbI 3aAaHH ABAb- 


Heliujero pocxa npeo 6 pa 30 BaTe;]bHOH xcxhhkh. 
OcHOBHbIMH H3 HHX 6bIAH: 

1 ) o6ecneHeHHe peryAnpycMocxH BeHTHACH 
B noAHOM AnanaaoHe HBMeHeHHH PfanpH>KeHHH ox 
nyAH AO noAHoro snaqeHHH, c xeM qxoSbi ocy- 
lAecxBAHXb 6e3peocxaxHbiH nycK aAeKxpnqecKoro 
npHBOAa; 

2) noBbiiHGHHe narpyaoqEfoft cnoco 6 HOcxH bch- 
ruAeir npH rAydoKOM cexonnoM peryAHpoBanHH; 



26. Arperax Ha noAcxaHUHH .^aeKcanapoBCKan Ce- 
BepHOH jJcejiesHOH Aoporn, o^opyAoeaHHbiH na ctck.ihhho- 
Mexa.iJiHMecKHX HrHHxpoHax. 


3) 6brcTpeHiua5! pa3pa6oTKa h BbinycK 6e3- 
HaCOCHbIX pXyTHblX BbICOKOBOAbXHbIX BeHXHACH 
Aah ueAGH nepeAaqn saeprHH nocx^ojSHHbiM xo- 
KOM BblCOKOrO HanpHH<eHHH. 

6) HOHHblE nPHBOPbl C HAKAJIEHHbliW 
KATOAOM 

B TO BpCMH KaK paSBHTHe pTVTHblX BblMpH- 
MUTe^iCH onpcAejiHJiocb Hy>KAaMH Hapo/iiioro xo- 

SHHCTBa B MOMUIHX THOaX HOIIHbIX npH6opOB, 

iiy>KAbt B npeo6pa30BaTe„iHx na MeHbuine tokh h 
iianpajKeHHH yAOBAeiBopajiHCb lAaBHUM or)pa- 
30M 3a CHCT npHMeneHHH HOHHbix npH6opoB c Iia- 
KaACHiruM KaroAOM: raaoTponoB h THparpoHOB. 

Hx pa3pa6oTKa naqa^acb b 1929 r. noc.ne 
c.THHiiHH B 1928 r. 3AeKTpoBaKyyMnoro saBO/ia 
c saeoAOM «CBeT.TaHa» b incc.aeAOBaTeAbCKOH Jia- 
6opaTopnH npij saBOAe «CBeTAaHa», opraHnso- 
Bai-iitoH noA pyKOBOACTBOM C. A. BeKiuBHCKoro h 
c y^acTHeM C. A. OSoaeiiCKoro. 3Ta .Ta6opaTopHA 
B 1933 r. 6bi.Ta peopraiiHSOBaiia b OTpacacByio 
BaKyyMHyio .na6opaTopiHio (OB/I) npn saBOAC 
«CBeTaana». Pa6oTb[i no HoiiiibiM npnSopaM bo 3 - 
raaBHAin: C. A. BycManoBCKHn n K. B. CTaxop- 
CKHH. B nnx npHUKMaan yAacTne K). a,. Boa- 

Abipb, H. n. noAeBoii, A. r. AAeKcaiiApoB h 
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O. M. CienaHOBa. K MOMenry npoBeAeHHH sAecb 
nepBbix HccJieAOBarejibCKHx pa5oT h cosAaHHH 

OITblTHblX THnOB npiH6opOB raSOTpOHbl 6bIJIH OCBOe- 
Hbi npoHSBOflCTBOM TOJibKo B CIUA, ^6 naTeHT 
na xaKHe npH6opbi (npeAJiojKeHHUH b 
Mor 6biTb peajiHsoBaH b TeneHHe 6cwibuie 20 Jier 
B CBH3H c oTcyicTBHeM npaBHJibHbix npeflcxaBJie- 
iiHH o peHCHMe pafioxbi raaopaspHAHbix npHOopoB 
c HaKaJieHHbiM KaxoflOM. Buhchhb nocjie Hcc,/ie- 
flOBaHHH HHW. X3JiJia 4)H3HqecKHe pewHMbi pa- 
6oxbi npHOopa, 4)HpMa Awenepajib SjiexxpHK, 
cxpeMHCb cxaxb iMOHOirroJiHCTOM B nocxafflKe xa- 
KHx'npHSopoB Ha MHpoBoft puHOK, o6eperajia 
ceKpex npoH3BOACXBa npHOopoB ne xoJibKO^ox aa- 
PY6e>KHbix cxpaH, ho h ox KOHKypHpyioiueH c hch 
aMepHKaHCKOH 4)HpMbt BecxHHxaya. UoaxoMy, 
npHCxynan k paapaOoxKe npH6opoB c HaKajien- 
KbiM Lxoaom, paOoxHHKH jiaOopaxopHH saBOAa 
«CBex;iaHa» Ohjih anaKOMbi tojibko c xcmh hcxoa- 
HbiMH npHHUHnaMH nocxpoeHHH TaKHX npH^poB, 
Koxopbie MOiKHO OfaiJio noHepnnyxb h 3 oOmHx, 
npHxoM KpaiiHe CKyAHbix JiHxepaxypHbix CBCAe- 
HHii. EcxecxBeHHo, mxo npH xaKHx ycjiOBHHx nep- 
Bbie paapaOoxKH npH6opoB HeoOxoAHMo ouao oa- 
3KpoBaxb Ha peayjibxaxe caMOCXoaxeAbHUX HOC.xe- 
AOBaHIHH. 


HanpaBJieHHe paapaOoxoK h noAHHHCHHbix hm 
H ccjieAOBaxejibCKHX pa6ox, hpoboahbuihxch na 
■>.aBOAe «CBexjiaHa» h b HCcjieaoBaxeJibCKHx 
HHCTHxyxax B 1929 h 1930 xr., onpeAeJiaJiocb 
B nepByK) oaepeAb Heo6xoAHMOcxbio nojiyqHXb 
>KH3Hecnoco6Hbie KaxoAbi na xokh, Koxopue ahk- 

xoBaJiHCb Hy>KAaMH paAHonpoMbiuiJieHHOCxH. 

Cnpoc Ha raaoxpoHbi 6biJi npeAbaBJiBH b nep- 

bvk) oMepeAb paAHonpoMbiuiJieHHOcxbK), b cbh3h 
c xeM Hxo xaKHe npHOopbi bhochjih xexHHnecKHH 
nporpecc h AanaJiH Aynmne sKOHOMHaecKHe^no- 
K^axeJiH B CHCxeMax HHxaHHH paflHoycxpoHCXB 
(paAHonepeaaxMHKOB h MomHbix ycHjiHxeACH) . 
npHMeneHHe KeHoxpoHOB b ysJiax naxanna ohjio 
M aJio sKOHOMHqHO, a npHMeneHHe pxyxHbix Ben- 
xHJieH co3AaBaJio OoJibuiHe MOHxa>KHbie saxpyA- 
HeHHa. Mhcjio nepeAaxHHKOB, Hy>KAaBuiHXCH 
B HOBbIX HCXOHHHKaX HHXaHHH, B CBH3H C UlHpO- 
KHMH njianaMH paAHO(J)HKauHH cxpanbi 6biJio ao- 
BO.nbHO SHa^HTeJIbHblM. 


riepBbiH HaaaxbiH paapaOoxKOH rasoxpoH c na- 
noAiieHHeM pxyxHUM napoM na MaKCHMaAbHuS 
aHOAHbift xoK 40 Cl H MaKCHMaAbHoe oOpaxHoe 
iianpaKeHHe 15 kb (xhh Br-12) npeAHaanaqaA- 
ca AAa paAHonepeAaxHHKa cpeAHefi mouxhocxh, 
a BXopoH raaoxpoH xoro we nepnoAa 
na MaKCHMaAbHoe o 6 paxHoe nanpawenne 5 000 s 
(xHn Br-129) — AAH nHxaHHa MaAOMouiHbix pa- 


AHOnepeAaXHHKOB H MOmHbIX SAeKXpOHHblX ycH- 
AHXeAeH. MaKCHMaAbHUfl aHOAHblft XOK H MaKCH- 
MaAbHoe sHaneHHe oSpaxHoro Hanpawenna hb- 
Aaioxca B npHOopax c naKaAeHHbiM KaxoAOM 
ocHOBHbiMH napaMexpaMH, no KoxopbiM oi^hh- 
Baexca Harpysonnaa cnocoOnocxb npnOopoB. Hp^' 
AeA no xoKy onpeAeAaexca sMHccHOHHbiMH cboh- 
cxBaMH KaxoAa, a npeACAbHoe aHaneHHe o6pax- 
Horo HanpaweHHH AHMHXHpyexca BOSMOWHOcxbro 
BOSHHKHOBeHHH B npH^Ope oSpaXHblX saWHraHHH. 

XlAa noAyqeHHH bhcokhx oOpaxHUX nanpa- 
WeHHft (b HeCKOAbKO KHAOBOAbx) Heo6xOAHMO 
dbiAO oOecneHHXb MHHHMyM AaBAeHHa raaoBoft 
cpeAH B npHOope, axo Aerae Bcero AocxnraAocb 
npH sanoAHeHHH npH6opa pxyxHbiMH napaMH. 
ycnex nepBUx paapaOoxoK peuiaAca cpoKOM 
CAywfibi HaKaAeHHoro KaxoAa, cocxaBAaiomero 
ueHxpaAbHbift yseA b npH6ope. ZlAa npHOopoB 
c pxyxHHM sanoAHeHHeM c AaBAenneM napoB 
B HecKOAbKO MHKpoH HaH6oAee ycxoHHHBbiM B pa- 
6oxe OKasaAca okchahhh KaxoA, npeACxaBAaio- 
tith h co6oh HHK€AeBbIH KepH c HaHeceHHUM Ha 
Kero OKCHAHbIM CAoeM, cocxoamHM H3 CMeCH 
AByyrACKHCAbix coAeS Oapna, cxpoHuna h KaAb- 
u,HH, noABepraiomHxca aaxeM xepMHaecKou o6pa- 
6oxKe. 

BopbOa 3 a noBHuienHe cpoKa cAywObi y xa- 
KHx KaxoAOB HBAHAacb nepBOOHepeAHOH saAa- 
qeft, xaK KaK okchahkiS CAoft KaxoAa, 3 mhxxh- 
pyioui,Hfi 3AeKxpoHbi, noABepraexca npH pa6oxe 
npH6opa 6oM6apAHpoBKe ero HOHaMH, nocTynaiO' 
lUHMH H 3 6jiH3Jie>Kamero k KaxoAy y^acTKa pas- 
pHAa. KorAa sneprHH hohob Ha^HHaer npesbi- 
inaib HeKOTopbiH ypOBCHb (KpHTHqecKHH noxeH- 
unaji), Ha^HHaeTCH aaivieTHoe pacnbiJieHHe aKTHB- 
Horo cjioH KaioAa, coKpamaiomee GpoK ero 
cjiy>K6bi. 

C nejibio yMeHbiiieHHH npsiMbix nonaAauHH 
HOHOB c 6 ojibiiiOH sHeprneH na KaxoA nepBbie 
THnbi npHMOKaHaJibHbix KaxoAOB, b tom qncjie 
y raaoTpona THna Br-126, BbinojiHHJiHCb b bhag 
ropH 30 HTajibHO pacnojiOJKeHHOH cnHpaJiH c pe 6 - 
paMH, o 6 paiueHHbiMH k och pa3p3Aa (KaxoA nO” 
KaaaH b jicboh mbcxh 4^Hr. 27) . noBbiuieHHH 
3 K 0 H 0 MHHH 0 CXH KaXOA OKpyjKBJICH xenJIOBbIM 
sKpaHOM. y Bxoporo pa 3 pa 6 axbiBaBiiierocH xHna 
rasoxpoHa (Br-129) KaxoA 6 biJi BbinojiHCH hs 

JieHXbl, HaMOXaHHOH B BHAG AByXXOAOBOH BepXH- 

KaJibHO pacnojio^eHHOH cnnpajiH ((})Hr. 28). Iloc- 
jie aocth^kchhh npneMJieMoro cpoxa cjiy}K6bi 
y raaoxpOHOB xhiiob Br-126 h Br-129 (nopHAKa 
400 — SOO qac.) AafiotpaxopiHH saBOAa «GBeT/iaHa» 
nepeiujia b 1931 — 1932 rr. k pa 3 pa 6 oxKe noA 
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pyKOBOACTBOM 10. JX- Boji;i;bipH cjie;i.yK)iuHx ;iByx 
TiinoB raaorpoHOB: iia MaKCHMajibHbie TOKa 4 a 
(thb BF-ISO) H 10 a (thit BF-lSl). FasoTpoH 
TiHna BF-130 AOJi^eH 6 bi./i Bbij^ep^KHBaxb oOpai- 
Hoe Hanp 5 i>KeHHe 5 K6, a inna BF-131 ((J)Hr. 29) 
1 KB. 



OnuTHbie ofipasubi sthx raaorpoHOB 6biJiH 
aaKOHBGHbl HCnblTaHHeM H BH6/I,p6HbI B ITpOHB- 
BOi^CTBO B 1932 r. OxHOCHTeJIbHO 6bICTpOH pas- 
pa60TKe KOHCTpyKUHH H BHe;ipeHHK) B npOHBBOZl- 
CTBo HOBbix THnoB npH6opoB cnoco6cTBOBaJio TO 
oficTOHxejibCTBO, HTO npH orpacjieBOH Jia6opaTo- 
pnH c nepBbix >Ke otoh ee opraHHsauHH 6biJi co3- 
ABH OnbITHblH uex, OCBaHBaBIilHH pa3pa60TKH Jia- 
6opaTopHH nocjie nojiyaeHHH y^oBjieTBopHTejib- 
Hbix peayjibTaioB HcnbiraHHH onbiiHbix o6pa3uoB 
npHOopoB Ha JiadopaxopHbix cxen^ax. 

np0H3B0ACTB0 onbixHoxo uexa yAOB.xexBOpHJio 
B TeHCHHe nepBbix Jiex BbinycKa cnpoc na bhobb 
paspaOoxaHHbie JiaSopaxopHbie XHnbi npH6opoB. 

B nepBOH cepHH paapaOoxaHHbix ao 1935 r. 
rasoTpOHOB c pxyxHbiM HanojiHeHneM HMeJIC5^ ra- 
BoxpoH THna BF-I67 Ha tok 100 ci u oOpaxiioo 
HanpHH<eHHe 15 kb. B stom raaoxpoHe 6hiji npH- 
MeneH KaroA KocBeHHoro naKajia b bhab uh- 
.XHHApa c nonepeHHbiMH peOpaMH h pacnojio- 
a^eHHbiM BHyxpH Hero iiarpeBaxejieM 30). 

OAHaKo npoMbimjienHoro BbixoAa xaKOH xiipa- 
xpoH lie nojiyHHvX, xaK kbk cpoK cjiy^xObi ero Ka- 
TOAa oKaaajicH BecbMa HedojibuiHivr. SaMexHaH 
HacTb npoAyKUHH nepBbix Jiex Bbinycxa ee onbix- 
HbiM nexoM oxpacjieBOH Jia6opaTopHH 3aBOAa 


«CBeT..iaHa» uj.aa ma sasoA hmchh KoMHHTepnay 
TAe oxpacjieBaH paAHOjiaOopaxopHH KOHcxpyHpo- 
Bajia BbinpHMHxeJibHbie ycxpoMCTBa c raaoTpoHa- 
MH A«aH riHTaHiHH paAHOnepeAaiHHKOB H MOUJ.HbIX 
ycH.XHxejiefi. 

B roAbj nepBOH nHTHjiexKH stoh ;ia6opaTo- 
pnefl 6bi.aH paaipaiSoTawbi np,H y^aicTHH B. F. Kap- 
noBa CJie;iyK)mHe THnu BbinpnMHTejibHbix 
yCTpOHCTB [JI. 185]: 

1) ycTpoHCTBo rana 2 ryT-0,3 c raaoxpo- 
HaMH Br-129 na cyMMapHbm Bbixo;iHOH tok 03a 
H HanpH>KeHHe 2 X 750 e, npeAHasHaHeHnoe ajih 

HHXaHHH MOlAHblX yCHJlHXejICH; 

Rp THna FAF-30 c rasoxpoHaMH 

Bl-130 Ha cyMMapHbiH bbixoahoh tok 3 a h 
HanpH>KeHHe 10 kb, npeAHasHanenHoe mm- 
hhh MajioMouj^Hbix paAHOHepeAaxHHKOB; 
pp THna FAF-135 c raaoxpoHaMH 
B1 -126 Ha cyMMapHbiH bbixoahoh tok 13,5 a h 
H anpHjKeHHe 10 kb, npeAHasHanenHoe jxJin nHxa- 
HHH paAHonepeAaxHHKOB cpeAneft moiahocth. 

^npOBOAHBUJHeCH HCnblXaHHH HasBaHHbix ycT- 
pOHCTB Ha nOJIHyiO MOIUHOCIb HBJlHvXHCb OAHO- 

BpeMeHHo npoBepKOH pa6oTocnoco6HocTH raao- 
xpoHOB Ha nojiHbie npoeKXHbie napaMexpbi. 

^yAOBJieXBOpHH Hy>KAaM CXaUHOHapHblX yCT- 
poHCTB, ycxanaBJiHEaeMbix b noMemeHHHx tao 
B 03M0>KHbi KOJieOaHHH TeMHepaxypu oKpy>Kajo- 
mcH cpeAbi B OTHocHxejibHo ysKHx rpaiiHuax, ao- 
nycKaeMbix pxyxHbiMH raaoTponaMH, iiocjieAHne 

Hv. MOrjIH, OAHaKO, OblXb HpHMeHeHbl B BblHpH- 

MHxejibHbix ycxpoHCTBax, paOoxaiomHx b yaxo- 
BH51X pesKHx H3MeHeHHH 0Kpy>Kai0Hi.eH xeMnepa- 
xypbi. ^ 

TaKHMH yCipOHCXBaMH HBAHJIHCb, B HaCTHO- 
CTH, BbinpHMHxejiH, npHMeHHeMbie b napy^Kiibix 
ycxaHOBKax xejierpacfiHo-TejiecfioHHOH cbhsh h 
O jIOKHpOBOHHbiX yCXpOHCXBaX Ha >KeJie3HbIX Aopo- 
rax, a xaK>Ke sapHAHbie ycxpoftcTBa aKKyMv- 
JiHTopoB, ycxaHaBjiHsaeMbie ne b aaKpbiibix noMe- 
Hi^eHHHx. Hy>KAbi xaKoro poAa noTpe6HTe,ieH 
MorjiH 6biTb yAOBJiexBopeHbi rasoTponaMH, sano.x- 
IieHHblMH HHepXHblM rasoM (oObIHHO aproHOM). 
PaOoHHH pe>KHM xaKHx npHOopoB, naBBainibix 
xyHrapaMH, ne sasHCHr ox KOAe6aiHHH xeivinepa- 
xypbi OKpy>KaK)HxeH cpeAbi, xax Kax njiOTHocTb 
rasa BHyxpH npHOopa He saBHCHx ox xeMnepaxypbi 
OKpy>KaK)iAeH cpeAbi. B 1932—1933 rr. bbroa 
«CB eTjiaHa» npfHCxynHJi k paspaOoxKe h HsroioB- 
JieHHio nepBbix rnnoB xyurapoB. 

KaxoAbi y xyHrapOB nsroxoBJiHJiHCb BHaqa,xe 
H3 TopHpoBaHHoro BOJib(|)paMa, a saxeM hs xopii- 
poBaniioro MOJinOACHa. i4H(})(j)yHAHpyjoui:HH na 
noBepxHOCTb KaxoAa b npouecce padoxbi npHoo- 
pa jopHH oSecneHHBaex BbicoKHe BMHccHoniibie 
CBOHCTBa KaxoAa. 
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BbinoJiHeHHe Kaio^a c MyBCTBuiejibHbTM 
K HOHHOH 6oM6apAHpOBKe aKTHBHbIM CJIOeM 6bl- 
JIO B03MO>KHO TOJIbKO djiarO^apfl OTHOCHTe^lbHO 
BbicoKOMy AaBJieHHK) aproHa hjih Heona (2 — 
4 MM px. CT.), KOTOpbIMH 3anOJIHHK)TCH XyH- 
rapbi. 

B 1932 — 1933 rr. 6biJiH HsroxoBjieHbi onbix- 
Hbie o6pa3abi ryarapoB c oahhm anoAOM b KOJi6e 
(xHn Br-176) Ha cpeAHHH tok 6 a (MaKCHMaJib- 
HblH TOK 9 a) npH o6paTHOM HanpH^KCHHH 150 6 
(4)Hr. 31). Foaom no3AHee xyHrapbi HanajiH h3- 
rOTOBAHTbCH H c ASyMH aHOAaMH B KOJl6e (thh 
Br-222). CoBepmeHCTByn napaMeipbi npHSopa 
H Ao6HBaHCb noBbimeHHH cpoKa cjiy^Kfibi, saBOA 
H3roTOBHA B 1935 T. BsaMCH BBeAeHHoro panee 
B npoHSBOACTBO TyHFapa Br-176 6oAee coBep- 

uieHHbiH OAHoaHOAHbift TyHPap, noAyqHBHiHH Map- 
KHpoBKy Br-251. 

B noHCKax nyxeft k pacuiHpeHHio narpyaoH- 
HOH cnoco6HOCTH xyHrapoB no xoKy, bbeoa pas- 
pa6oTaji b 1936 r. xyHrap c xepMHXHbiM Kaxo- 
AOM (Ta6jiexKa H3 okhch bjikdmhhhh h 6apHH, 
OKpyjKeHHan MexajiJiHHecKOH cexKoft), ho xaKon 
npH6op (noAyqHBUiHH nasBanHe 6HnxpoH) b npo- 
H3BOACTBO BH€ApeH He 6bIJI H3-3a MBJIOH CXa6HJIb- 
HocxH pa6oTbi KaxoAa. 

Cnpoc Ha npoMbiuiAeHHbie xHnbi raaoxpoHOB 
K KOHuy nepBOH nnxHJiexKH nacxoAbKO Bbipoc, qxo 
B 1933 r. Ha aanoAe «CBeTJiaHa» 6biJi oprannso- 
BBH KpynHbiH uex no npoH3- 
BOAcxBy HOHHbix npH6opoB, 
KyAa B nepByio onepeAb 6biAO 



(I)Hr. 29. Pa3pe3 
ra30TpoHa xHna 

Br-131. 



Ohf. 30. KaTOA raaoTpOHa 
THna Br-167. 


nepeBCAeno npoHSBOACXBo Handojiee ocBoeHHbix xh- 
noB raaoxpOHOB. PyKOBOAHin.ee yqacxHe b pa6oTe 
uexa npHHHMajiH lO. BeJibroBCKHH, B. C. Mhhob- 
CKHH H M. P, Py6aHeHKO. PaSoxa uexa npoxo- 
AHAa noA HenocpeACTBeHHbiM Ha6AioAeHHeM OxAe- 
Jia raaopaapHAHbix npH6opoB OBJI. 


^aAbHefluiHM KpynHbiM aianoM b pasBHXHH 
npH6opOB C HaKBAeHHblM KaXOAOM 6bIAO BBeA^- 
HHe B npH6op ynpaBAHioiuefl cexKH, npeBpaxHB- 
meS raaoxpoH b xHpaxpoH. IIlHpOKHe bo 3 mo>kho- 
cxH peryAHpoBaHHH npH noMoiuH cexKH cpeAHero 
SHaneHHH xoxa b xHpaxpone BnAOXb ao noAHoro 
ero npeKpameHHH oxKpbiAH HOBbie nyxH aah npH- 
MeHCHHH XHpaxpoHOB, B nepByio onepeAb b aBxo- 
MaxHHecKH AeHCXByioiUHx ycxpoHCXBax. FlepBbie 
pa3pa6oxKH no xHpaxponaM 6biAH npoBeACHbi Ha 
saBOAe «CBexAaHa» eme b kohuc nepnoH nnxH- 
AexKH, ho saMexHbiH cnpoc na xHpaxpoHbi no- 
HBHACH B HanaAe Bxopofi nnxHAexKH b cbhsh 
c xexHHqecKOH peKOHCxpyKUHeft pHAa o6AacxeH 
npoMbiiUAeHHOCTH, B nepByK) onepeAb MauiHHo- 
CXpOeHHH, npOBOAHBineHCH B COOXBeXCTBHH c nAa- 
HOM paSBHXHH HapOAHOXO ^ 

X03HHCXBa, yXBep>KAeHHbIM 
XVII cBesAOM napxHH. IIA, 



(I>Hr. 31. HH 3 KOBO.nbTHbIH <I)Hr. 32. 

raaoxpoH THna ^Tynrap*. THparpon THna Tr-162. 


Ha 6a3e ocBoeHHbix panee npoMbiuiAeHHbix 
THnoB raaoxpoHOB h HccAeAOBaxeAbCKHx pa6ox, 
npoBCAeHHbix B Aa6opaxopHHx saBOAa «CBex- 
AaHa» noA pyKOBOACXBOM KO. JX- BoAAbipn, 
O. M. CxenanoBOH h C. H. PyAKOBCKoro, b 1933 r. 
nocxpoeHbi 6biAH nepBbie onbixHbie SKseMnAHpbi 
pxyxHbix xHpaxpoHOB Ha xok 1 a npH o6paxHOM 
HanpH>KeHHH 2 kb (xhh Tr- 160 ) h xok 40 a npn 
MBKCHMaAbHOM 06paXH0M HanpHH^eHHH 15 K6 

(xHn Tr-162). 

Ecah b mbaomouihom xnne xHpaxpoHa saBOAy 
yAaAocb nocAe BbinoAHeHHn necKOAbKHx onbix- 
HblX KOHCXpyKHHH Ao6HXbCH AOCXaTOHHO CXa6HAb- 
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HOli paCOTbl CXeMbl H npOAOa/KHTe.;lbHOH paOOTbl 

KaTOAa, TO B THpaipoite THna Tr-162 (c}3Hr. 32) 
yAOB^ieTBopHTe.ibHbix noKasaTe- 
,Teii pa6oTbi ripnCopa npHiu;iocb saxpaxiiTb ana- 
iiHxeAbHo doAbiiiee BpeMH iia MOAopuHsauHio 
ocHOBHbix y3,X0B npH6opa, TpyAHOCXH, c koto- 
pbiMH npumjiocb 3Aecb BCipexHXbCH, onpcAOJiH- 
AHCb 6ojibLLiHMH cexoHHbiMH xoKaMH, o6yc.ioB.xen' 
(IMMH na.lHHHeM 3.XeKXpHXeCKOH CBH3H MOKAy 
cexKOH H xenjioBbiMH sKpaaaMH KaxoAa, Bbico- 
Koii xeMnepaxypoH ccxkh h najiexoM na cexKy 
npoAyKxoB licnapeiiHH iis KaxoAa. KaxoA ne o6ec- 
nexuBa.i iHymHoiro cpoKa c.iy>K6bi Hs-aa otho- 
cHxejibHo 6oAbmoro naAeiHHH iHainpH>KeH'HH b 
Ayre. 

noJiyxeHHH yAOBAexBOpHxe.ibHOH cexox- 
iioii xapaKxepHCXHKH oKaaa.iocb Heo6xoAHM.biM no 
HCC.ieAOBaHHHM F. H. Ba6axa [Jl. 189] xiua- 
xeJibiio HsoJiHpoBaxb cexKy ox xenjioBoro OKpaiia 
H aaiUHXHXb ee ox npHMoro naAexa npoAyKXOB 
ncnapeiiHH h npnMoro nsAynenMH KaxoAa. Biie- 
ceiiHbie KoppeKXHBbi no3BOJiH.iH aaMexHo yAyn- 
iHHXb padonne CBoncxsa xHpaxpoea ne xo.xbKO 
Tr-162, HO H ApyxHx xnnoB {Tr-203, Tr-204 h 
T r-2'05) noc.ieAyioiiJ,ero nepnoAa pa3pa6oxKH. 

OCHOBHblM Aec]3eKXOM, C KOXOpblM npHUIJIOCb 
BCxpexHXbCH B pxyxMbix xHpaxpoHax h naxoAnxb 
iiyTH K ero ycxparieHiiio, 6biJTo ocbinaiiHe OKCHAa 
c Kaxoxa npH AAiixeAbiioM xpaneriHii xnpaxpona 
]bi civiaAe jih6o nocjie A*inxejibHoro nepepbisa 
B ero p.a6oxe. Hcc.xeAOBaHHe sxoro HB.ienHH 
A. A. HBaiiOBbiM noKaaajio, hxo npHXHHa ero Jie- 
>KHX B tom, qxo pxyTMbie napw An4>(})yHAHpyiox 
qepea nopbi OKCHAnoro c.ioh k KepHy KaxoAa ii, 
oceAax Ha iicm, oc.ia6ji5HOT CBHSb OKCHAa c Kep- 
liOM. HaMeHeiiiieM peuenxypbi oKCHAa h tcxhoxo- 
niH ero iiaHeceiuiH 3cl:)4)eKx AHcf^tfiyaHH ih napyiue- 
iiiie CB 513 H ero c KepiiOM yAa.iocb aaMeTHo oc.ia- 
6HXb, HO He ycxpaHHXb no.iiHO'CXbio. B cbhbh c 3thm 
6bLlH Bbipa5oTaHbI HHCXpyiKXHiBHbie MepoinpHHXHH 
o nepHOAHxecKOM nporpeBc KaxoAOB b npH6opax, 
3ano.iH5ieMbix pxyxnbiMH napaMH, npn A^inxe^ib- 
ilOM HX 6e3AeHCXBHH. 

BaBcpujHB paspadoxKy onbixHbix o6pa3UOB 
TiipaTpoHOB xHnoB TF-IGO h Tr-162 c npHCMAC- 
MbiMH noKasaxejiHMH no epoxy c.iyH\6bi n pe>KnMy 
eexonnoro ya.ia, .laGopaxopnH npncxynn.ia b 
1935 r. K pa3pa6oxKe onbixHbix o6pa3UOB xpex 
c,ieAyion;vix thhob pxyiHbix TinpaxponoB: Tr-203— 
iia 4 a, Tr-204 — na 10 a h Tr-205 — iia 1,5 a 
npn MaKCHMyMe oOpaxnoro nanpn>KeHnH 1 — 3 kb. 

riocxe HcnbixaHHH h xexHOJiornnecKon o6pa- 
6 oxkh 3XH xnpaxpoHbi boluah b 1936 — 1937 rr. 
B Ma.iocepHHHoe np0H3B0AcxB0 onbixHoro uexa 
npn OBJl saBOAa «CBexjiaHa». 


r^jiH yAOBAexBopeHHH Hy>KA noxpe6nxe.ien 
B xHpaxponax, cnocoOnbix pa6oxaxb n npn mh- 
nycoBbix xeMnepaxypax n pesKHx KOJieGannnx 
TCMnepaxypbi b 6o.ibUiOM Ananasone snaneiinH, 
oxpacJieBaH JiaOopaxopnn napaAAeAbHo c paapa- 
6 otkoh h HsroxoBJieHHeM npoMbinuieniibix xnnoB 
THpaxpOHOB c pxyTHbiM HanoJiHeHHeM paapaOo- 
Ta.ia B 1935—1937 rr. cepnio rasoHanoAHennbix 
THpaxpOHOB (xnnbi Tr-212, Tr-213, Tr-214 n 
Tr-215) Ha xoKH 0,5—10 a. FlpnGopbi 3 xh sa- 
no.XHH.iHCb aproHOM H neoHOM nan 6oAee Ao- 
cxynHbiMH B TO BpeMH K no.iyneHHK) nnepTHbiMH 
raaaMH. 06paxHoe nanpH^Kenne b xaxnx xnpa- 
xpoHax He npeBbiniaAo 500 e b cbhsh c neoGxo- 
AHMOcxbio noBbicHXb AaBACHHe b npH6opax ao 
H ecKo,xbKnx AecHXbix AOJien MHAAHMexpa pxyx- 
noro cxojiOa (bmccxo necKOJibKHX MHxpoH pxyx- 
noro cxo.i6a b npH6opax c pxyxHbiM nanoAne- 
iineM). Ho H npn 3 xhx AaBAennnx epoK cAyjKdbi 
rasonanoAHeHHbix XHpaxponoB ne yAa.xocb no- 
BbicHXb B nepBbix o6pa3uax npnGopoB Bbiuie 
300 nac. b CH.iy noexenennoro norAomennH rasa 
cxeHKaMH H oACKxpoAaMH npnOopa. Tax xan aa- 
xoHbi 3xoro norAonreHHn b xox nepnoA eme ne 
6bi,XH AOCxaxoHHo naynenbi, 6opb6a c norAome- 
i-ineM xaKH<e ne MorAa Becxncb ycnemno. 

ToAbKo B npouecce npoBeAenun b nocAeAyio- 
LueM HccAeAOBaxe./ibCKHx pa6ox no norAOuxenHio 
(a6cop6uHH) raaa SAexxpoAaMn n cxexAOM, npo- 
boahbuihxch b aaBOACKHx AaOopaxopHHx B3H 
noA pyxoBOACXBOM A. M. lIJeMaeBa [Jl. 64], nana- 
AH onpeACAHTbCH nyxH, Koxopbie oGecnennBaAn 
yAAnnenne epoxa cAy>x6bi raaonanoAnenHbix npn- 
feopoB. 

K xoHuy 1936 r. n nanaAy 1937 r. aaBOA 
pacnoAaraA xBepAon mxa.xon xaxaAO>XHbix xnnoB 
piyxHbix H raaonanoAHeHHbix npnOopoB, Hannnan 
c ToxoB B 1 a (xnn TF-lGO) n xonnan xoxaMH 
B 40 a MaxcHMaAbHoro aHaneiinn (xnn Tr-162). 
Taxne npnGopbi yAOBAexBopnAH cnpoc uinpoxoro 
xpyra noxpeOnxeAen no iioMeHXAaxype, no epox 
cAy>K6bT npn6opoB, Aa>Ke aanoAneniibix pxyx- 
HbiMH napaMH, Bce >xe Obia orpaiinneH. Cexon- 
Hbie xapaxxepHCXHXH xHpaxponoB xax>xe ne 
BcerAa yAOB.xexBopHAn pacxyuxHM aanpocaM aa- 
xaannxoB. HoaxoMy b nepBbie xoah xpexben 
nHXHAexxH pa6oxa oxAe,ia raaopaapHAHbix npn- 
OopoB aaBOAa «CBexAaHa» uiAa b nanpaBAennn 
noBbimeHHH epoxa cAy>x6bi npnGopOB nyxeM 
riOBbiuieHHH xanecxBa xaxoAOB, yAynmeHnn xoh- 
cxpyxxHBHoro BbinoAHeiinn npndopoB, a xaxjxe 
noBbiuiennH xexHOAorHnecxon xyAbxypbi npona- 
BOACXBa npHOopOB. 

HapaAAeAbHo c paapaGoxxaMH oxpacAeBon 
AaOopaxopHH aaBOAa «CBexAaHa» BeAHCb nccAe- 
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;ioBaTejibCKHe padoxbi h pa3pa6oTKH THpaiponoB 
B 3JieKTpoBaKyyMHOH JiadopaiopHH BcecotosHoro 
sjieKipoTexHHHecKoro HHcxHiyTa. 

SAecb 6 biJiH paapafioxaHbi pxyxHbie xnpaxpo- 
iibi c noBbimeHHbiM cpoKOM c;iy>K 6 bi, h nepBbie 
XHpaxpOHbl C OAHOAbip^aXOH CeXKOft, nOSBOJIHB- 
luen CHJibHo yMeHbiuHxb cexoHHbie xokh h xeM 
caMbiM cxadHJiHSHpoBaxb pe^HM pa 6 oxbi xHpa- 
xpOHOB. 

OAHOBpeMeHHO c paapadoxKOH h coBepmeH- 
CXBOBaHHeM KOHCXpyKUHH H XeXHOJIOrHH xHpaxpo- 
HOB pasBHBajiHCb H cxeMbi Hx npHMeneHHH b pa3- 
JlH^HblX o 6 jiaCXHX xeXHHKH. 

TaK, B 1933 r. F. H. BafiaxoM [JI. 218 h 219] 
dbiJiH npe;^jio>KeHbi: 1) xHpaxpoHHoe pejie; 2) ycx- 
poHCXBO AJin cxa6HjiH3auHH BbinpHMJieHHoro Ha- 
npH>KeHHH, H 3) B 1934 r. [Jl. 220] HecKO.abKo 
BapnaHXOB cxeM XHpaxpoHHbix npepbiBaxejiefi jiJi^ 
sjieKxpocBapoHHbix ycxpoHCXB. ripHMeHeHHe xh- 
paxpoHOB B cxeMax xoqeqHoft h uiobhoh sJieK- 
xpocBapoK nojiyqHJio CBoe ;iajibHeHiiiee paaBHxne 
B 1935 H 1936 rr. b pa6oxax C. M. Kaxjiepa 
[Jl. 221] H C. 51. Smahhb [Jl. 222]. Ha sJieKxpH- 
MecKHx cxaHUHHx nojiy^HjiH snaqHxejibHoe pac- 
npocxpanenHe sjieKxpoHHO-HOHHbie peryjiHxopbi, 
pa3pa6oxaHHbie b B3H F. P. FepueH6eproivi h 
npocj). JI. C. FojibA4^ap6oM [JI. 333 h 339]. 

PemeHHe nocxaBJieHHbix XVIII ctdCB- 

JXOM napxHH B xpexbeM nnxHJiexHeivi njiaiie pa3- 
BBXHH HapOAHOrO X03HHCXBa CCCP B oOjiaCXH 
3./ieKXpH({)HKaUHH CXpaHbl, pa3BHXHH MaUIHHO- 
cxpoenHH, cxaHKOcxpoeHHH, uBexHOH MexajiJiyp- 
THH, HauiJio cBoe HpKoe oxpajKeHHe h b o6jiacxH 
noHHoro npH6opocxpoeHHH, npH3BaHHOH cosab- 
Baxb npHdopbi, na Koxopbie onHpajiCH xexHH^e- 
CKHH nporpecc b pwe oxpacAefi npoMbiiiiJieHHo- 
cxn, TaK, a-hh oHxaHHH H3MepHxeJibHbix ycxpoHCXB 
H co3AaHHH nepBbix xejieMexaHHqecKHx ycxpoHcxB 
ABcnex^epcKOH cbhsh h ynpaBJienHH na sjieKxpo- 
cxaHUHHX Hy>KHbi 6biJiH BbicoKocxa6H;ibHbie ra3o- 
xpoHbi H xHpaxpoHbi, cnoco6Hbie pa6oxaxb npn 
noBbimeHHbix qacxoxax. JIjih nnxaHHH BHOBb 
pa3pa6oxaHHbix cHcxeM HOHHoro npHBOAa no- 
CTOHHHOrO XOKa HyjKHbl 6bIJTH XHpaxpOHbl CO cxpo- 
ro cflHKCWpOBaHHblM MOMeHXOM 3a>KHraHHH H AO- 
CXaxOHHO 6oAbmHM CpOKOM CJiy>K6bI. JXjI^ HOBbIX 
xHnoB pejie h peryjiHxopoB noHaAo6HJiHCb Majio- 
ra6apHXHbie SKpaHHpoBaHHbie h c 6oJiee ajih- 
xe,xbHbiM, qeM 3xo 6biJio panbine, cpoKOM cjiy^- 
6bi XHpaxpOHbl. 

JIjIH yAOBJieXBOpeHHH CXOAb pa 3 Hoo 6 pa 3 Hbix 
Tpe 6 oBaHHH saBOA «CBexAaHa» npoBCJi Kopen- 
HVK) MOAepHHBauHK) ccpHH npH 6 opoB, paHce pa 3 - 
pa 6 oxaHHbix h BbinycKaBiUHxcH, h cobaba HOBbie 
XHHbl npH 6 opOB. KopeHHOH MOAepHHSaiXHH nOA- 


BeprAHCb npe>KAe Bcero raBoxpoHbi. Biviecxo npn- 
6 opOB OXKpbIXOH KOHCXpyKUHH C aHOAOM OXHO- 
cHxeAbHo MaAbix pasMepoB, yAaACHHbiM ox Ka- 
xoAa, 6 biAH cosABHbi noAyaaKpbixbie (({)Hr. 33 ) h 
coBepmeHHO aaKpbixbie KOHCxpyKUHH ((})Hr. 34 ), 
B Koxopbix 6 oAbmoft noAbiii bhoa oxBaxbmaA 
C06 oH HaCXHHHO Ah 6 o nOAHOCXblO KaxoA. 3 x 0 
nosBOAHAO BaMexHo yMeHbiuHXb naAeHHe nanpH- 

>KeHHH B Ayre, nOBbICHXb SKOHOMHHHOCXb KaxOAa 



33. Hapy>KHbiH bha 
raaoipoHa rnna Br-237. 



Ohp. 34. Paspea raaorpoHa 
BP- 163. 


PI yAynujHXb ycAOBHH pa6oxbi npH6opa b ucaom. 

C noAyaaKpbixoH KOHCxpyKUHeft 6biAH paapa- 
6 oxaHbi B 1938 — 1939 rr. pxyxHbie raaoxpOHbi 
(xHna BF-236) Ha 4 a h o6paxHoe HanpHJKCHHe 
7 Ke H BF-237 Ha 10 a h o6paxHoe HanpH>Ke~ 
HHe 10 KB. Ho saKpblXOH KOHCxpyKUHH 6bIA C03- 
ABH HaH6oAee MoiuHbiH XHH xaBoxpOHa Ha 40 a 
H 15 K6y nOAyHHBmHH SaBOACKyiO MapKHpOBKy 
BFH63. 

CepbeSHbIM AOCXH>KeHHCM aXHX Aex HBHAOCb 
xaK>Ke coBAaHHe b penxreHOBCKoft Aa6opaxopHH 
saBOAa «CBexAaHa» B. H. PaKOsbiM h K. H. Oe- 
XHCOBblM nOA o6iUHM pyKOBOACXBOM npoc}). 
O. H. XapaA>Ka {JI. 192] nepBbix o6pa3UOB bbi- 

COKOBOAbXHblX CCKUHOHHpOBaHHblX XaBOXpOHOB Ha 

HanpHACCHHe 110 h 220 K6 ((J)Hr. 35) h xokh ao 
1 — 2 a B MBKCHMyMe AAH HHXaHHH pCHXreHOB- 
CKHX yCXpOHCXB. 

JtAH B03MOHCHOCXH npHMeHCHHH XHpaxpOHB 
B pcAaKcauHOHHbix renepaxopax noBbiiucHHOH na- 
CXOXbl (ao HeCKOAbKHX AeCHXKOB KHAorepu) Pia 


31 


Sanitized Copy Approved for Release 2010/06/21 : CIA-RDP80T00246A051 200590001 -8 





Sanitized Copy Approved for Release 2010/06/21 : CIA-RDP80T00246A051 200590001 -8 


3aBOAe «CBeTJiaHa» 6bLa paspadoxan h ocBoen 
MajiOMOUiHbiH rasoHanojiHCHiibiH TiipaxpoH rnna 
Tr-0,3 c TOKOM jio 0,5 a h MaKCHMajibHbiM oopax- 
HbiM HanpH>KeHHeM 500 e. 

Pa3pa6oxKa rasoHanojiHeHHbix xHpaxpoiioB na 
6ojiee BbicoKHe 3HaMeHHH oOpaxHoro HanpH>i<c- 
HHH, MeM 500 e, xpeOyeMbix ycxpoficxB, pa- 
OoxaioiuHx npH cHJibHo MenHK)u:ieHCH xcMncpa- 




Onr. 35. BbicoKoeojibTHbie ceKUHOHHpOBaHHhie raaoTpoHu 
Ha 110 H 220 K8 aaBOAa „CBeT.TaHa. 



Type oKpyjivaiomeH cpembi, .xiHMiHXHpoBajiacb b to 
B peMH xeM, qxo 6 ojiee BbicoKHe oOpaxiibie Hanpa- 
>KeHHH xpe 6 oBajiH yMeHbiueHHH AaBJieHHH rasa 
B npHdope, a MHHHMyM a.onycKaeMoro AaBJieiiiiH 
OrpaHHHHBaJICH yCJIOBHHMH HopMajibHoro 3 a>KH- 
raHHH H ropenHH Ayrn. OpH nepexo^e qepes mb- 
HHMyM AaBJieHHH B CHJiy nocxeneHHOH aAcopOuiiii 
raaa cxeHKaMH h sjieKxpoAaMH npHOopoB xiipa- 
xpoHbi nepecxaBaAH 3 a>KHraxbCH. Flyxb k ncp- 
BOMy npeoAOJiCHHio boshhkuihx xpyAHOCieH 6 bi.a 
HaHAen b cosAaHHH SKpaHHpoBaHHbix xHpaxpo- 

HOB, OKpy>KaH aHOA SKpaaoM, noxeauHaAbno 

cBHsanHbiM c KaxoAOM ((})Hr. 36 ), yAaAOCb ymeBb- 
iiiHTb KpHXHqecKoe paccxoHHHe Me>KAy KaxoAOM h 
aaoAOM, onpeACAHioLuee npoOHBHoe HanpnaceHne 
B npH6opax, h xeM caMbiM noBbicaxb npodaBi-ioe 
}ianpH>KeHHe b hhx. OepBbie xnnbi SKpaHHpoBaH- 
Hbix xHpaxpoHOB 6biAH pa3pa6oxaHbi b B 3H npii 
yaacTHH B. E. CxporaaoBa, F. M. TonaneBa h 
B. n. HjiHCOBa [JI. 67 h 194 ]. Hobbim b 3 xhx 
pa3pa6oxKax, KpoMe BiieccHHa SKpana, 5iBHJiacb 


xopomo oxAa>KAaeMaH OAiioAbipaaxaa cexKa, 
oOecneaaBUjaH MeiibuiHe cexoHHbie xokh h CoAee 
CTaOiijibiiyio paOoxy xapaxpoHa. 

OnbixHbie paspaOoxKH hobbix thdob xHpaxpo- 
UOB 6biJiH saBepiiieHbi BbinycKOM H3 onbixiioro 
npoH3BOAcxBa cepHH SKpaHupoBaHHbix iHpaxno- 
IIOB He XOAbKO C raSOBbIM, HO H C pxyXHLIM }ia- 
MO.TIieHHeM. 


K xHpaxpoHaM c pxyxHbiM iianojiHCHHeM 
oxHocH.iHCb xHHbi Tr3-4/5, Tr3-8/3 h Tr3-20/3 
Ha XOKH 4 — 20 a. 06AaAaH MeHbuJHMH raOapH- 
xaMH, 3XH xHpaxpoHbi o6ecneHHAH BMecxe c xcm 
sHaHHxeAbHoe noBbimcHHe cpoKa cxy^KObi h 6 o- 
Aee cxa6HAbHyio paOoxy cexoK. 

Oapa-JiAeAbHo c B3H OBJI saBOAa «CBex- 
jiaHa» pa3pa6oxajia b 1938 h 1939 rr. cboh xHribi 
SKpaHHpoBaiHHbix rasoHanoAHeHHbix xapaxponoB-- 


XHH Tr3-235 Ha xok 6 a h oOpaxHoe HanpH>KenHe 
700 6 H XHH Tr-8/3000 Ha xok 8 a ih o6paxHoe na- 
npH>KeHHe 3 000 e. 

CosAaHHe xaKHx xapaxpoHOB snaMeHOBajio 
C06 oH nepeAOM B OCBOeHHH hoboh XeXHHKH — 
IiaiHH HHCXHXyXbl H npOH3BOACXBa HanaAH C03- 
AaBaxb npHOopbi, npeBOicxoAHB- 
ujHe no CBOHM KanecxBeHHbiM 
HOiKasaxeAHM sarpaHHHHbie o 6 - 
pasubi. 


3 KpaHupi/fo- 

U 4 (mcemf<-a 

fiHod 

ynpaS/iPfoiuaft 



Kamod 


Tennoffou 

3f<pcm 



Ohf. 36. Paapea SKpaHHpoBaH- 
Horo THpaxpOHa B3M.“ 


Ohp. 37. fasoTpoH 
c raaoBbiM nanojiHe- 
HHCM THna TF- 1-5/3. 


B CBH3H C BOapoCUIHM MaCCOBbIM CHpOCOM Ha 
xHpaxpoiHbi pasiHbix THHOB saiBOA «CiBexjia.Ha» 
nepeuieji b 1940 r. ox MajiocepHHHoro npoHSBOA- 
cxBa xHpaxpoHOB B OHbixHOM uexe oxpacaeBOH 
.xa6opaxopHH k cepHHHOMy hx npoHSBOAcxey 
B saBOACKOM uexe. 
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npOH3BO;iCTBO rHSOTpOHOB H THpaxpOHOB 6bl- 

Jio BOCCTaHOBjieHo B 1944 — 1945 rr. B npoHssoji- 
CTBO BOLUJIH JiyqUIHe o6pa3UbI H3 aobochhoh ho- 
MeHKJiaxypbi, a xaK>Ke HOBbie o6pa3ij.bi, pa3pa6a- 
xaHHbie noA pyKOBOACXBOM A. M. IlIepeiiieBCKora. 

B 1045 — 1047 rr. 6biJia cosAana HOBan 
cepHH xHpaxpoHOB c pxyxHbiM HanoJiHeHHeM co 
3HaHHxejibHO MeHbuiHMH ra6apHxaMH no cpaane- 
HHK) c npe>KHHMH o6pa3uaMH npH6opoB. Cepnn 
xHpaxpoHOB c raaoBbiM nanojiHCHHeM 6biJia xaK- 
>Ke MOAepwHBHpoiBaHa. 06ipaTHoe HaopHJKenHe 
B npoMbiiujieHHUx XHinax xHpaxpo.HOiB cepHHBoro 
BH'nycKa 6hjio AOiBeAeno ao 3 kb ((|)Hr. 37) . 

B CBH3H c npoBeAeHHoii peKOHCxpyKUHeft npn- 
6opoB c HaKajieHHbiM KaxoAOM b 1949 — 1950 rr. 
()biJia saHOBO nepecMOxpena HOMCHKJiaxypa Kaxa- 
,Jio^Hbix npH6opoB H npoBCACHa HOBan MapKH- 
poBKa Hx c BHeceHHeM B o6o3HaqeHHe xhoob hc 
M aKCHMajibHoro xoxa, a cpeAHero ero snaqeHHH 
H sanHCbio o6paxHoro HanpH^ennH hc b bojib- 
xax, a KHJioBOJibxax. HaH6ojiee KpynnbiM aocxh- 
>KeHHeM B roAbi nexBepxoH nnxHjiexKH ^bh/ihcb 
pa3pa6ox!Ka h BHeApewHe b npo-H3BOA'CX(Bio xHpa- 
xpoHa Ha iMaiKCHMajibHbiH xoik 120 a (cpeAHHHxoK 
40 a) npH o6paxHOM HanpH>KeHHH 15 kb (hoboo 
KaxaAOH<Hoe o6o3HaqeHHe — TP- 1-40/1 5), npeA- 

HasHaneHiibix jxjin nHxaeHH paAHonepeAaxmHKOB 
60JIbm0H MOIUHOCXH. 

PaouiHpeHa HOMeHKJiaxypa npH6opoB c na- 
KaJiaHHHiM (KaxoAOM H noBbumeH KOJiHqecxBeHHbiH 
HX BbJrryciK. Bhji ocbooh cepHHHbiH BbinycK Ma- 
AOMOmiHblX XHipaxpOHOiB, npHMeHHCMbrX B CHCXe- 
Max ,peryji!HpOBaiHHH h ynpaiBJieHHn; a xaiKHce pas- 
paOcxana h BbinymeHa cepHH HiMinyjibOHbix bo- 
AOpOAHMX THpaxpolHOB JXJ191 HjyKJl paAHOJIOKa- 
UHH, 

B) nPHBOPbl C HEHAKAJlHBAEMblM 
(XOJlOAHblM) METAJIJIHHECKMM 
KATOflOiW 

yAOBJiexBopcHHe pa3Hoo6pa3Horo cnpoca na 
HOHHbie npH6opbi MaAoft molahocxh ne Momo 
Obixb HcnepnaHo npH6opaMH c HaKajieHHbiM Ka- 
xoAOM, nocKOJibKy Heo6xoAHMOCXb npHMeneHHH 
oxAe.xbHbix HcxoHHHKOB nHxaHHH ueneft na- 
KaJia y xaKHx npH6opoB He xoJibKO C03Aajia 6bi 
HenpHeMJieMoe b pnAe cjiynaeB yAopojKaHHe ycxa- 
HOBKH, HO H opHBejia 6bi K coBepujeHHO HenpneM- 
jieMbiM ycjioBHHM 3 KcnjiyaxauHH. K xbkhm ycxa- 
HOBKaM, HanpHMCp OXHOCHXCH JIHHHH XeJie(})OHHOH 
H xeJierpa4)HOH cbh3h, HyncAaiomHecn b samux- 
Hbix ycxpoHcxBax, MarHcxpajibHbie ynacxKH Hve- 
jiesHbix Aopor, Hyn^AaiomHecH b cHcxeMax 6 jio- 

3 H, n. KaraHOB 


KHpoBKH H CHrnajiHsauHH, yajibi sHeprocHcreM, 
HyH<AaK)iij,HecH b xe.ieMexaHHHecKHx ycxpoflcxBax, 
H X. n. 

B noAo 6 Horo poAa ycxaHOBKax aaiujiH ceoe 
npHMeneHHe napHAy c noAynpoBOAHHKOBbiMH 
npnOopaMH (paccMaxpHBaeMbiMH HH>Ke) xaK>Ke 
HOHHbie npHOopbi c HeHaKajiHBaeMbiM khxoaom 
C rOpHIAHM B HHX XJieiOLIlHM JIH 6 o AyrOBbIM pas- 
pHAOM. 

B CBH3H C Heo6xOAHMOCXbK) C03AaXb Ha 
HHHX xejie4)OHHOH H xejierpa(J)HOH cbhbh coBep- 
ineHHyK) cHcxeMy aaiAHXbi oOcjiyjKHBaiomero nep- 
coHajia ox aKycxHHecKHx yAapoB, oOycjioBjienHbix 
nepeHanpH>KeHHHMH b jihhhh, h aaiUHXbi ox nepe- 
HanpHH<eHHH annapaxypbi axaA. A. A. HepHbiuie- 
BbiM 6biji npeA^OH<eH b 1927 r. [JI. 205] HOHHbm 
paapHAHHK, BKAionaeMbiii b jihhhio napajiJiejibHO 
H oxboahiahh nepea aan^HraiomyiocH b HeM Ayry 
H36bixoK aapHAa ox jihhhh k aeMJie. KaxoAbi 
y xaKHx paapHAHHKOB naroxoBJiHAHCb h 3 cnjiasa 
mejiOHHoseMeJibHbix MexajiJiOB co cbhhuom. Tlep- 
Bbie paapHAHHKH cHcxeMbi MepHbiiueBa 6biJiH 
ycxanoBJieHbi na jihhhh cbh 3 h Bojixobckoh T3C. 

OnbixHan SKcnjiyaxauHH xaKHx paapnAHHKOB 
noKaaaJia, hxo ohh ycneiuHo necyx (JiyHKUjHH 3a- 
lAHTbl, ho CpOK CJiyH^6bI paapHAHHKOB 6blA HeAO- 
cxaxoHHo BeJiHK H, KpoiMe xoro, noxeHHjHajibi sancH- 
raHHH AyrH b hhx HMejiH 6ojibmoH pa36poc. TtaJib- 
HefluiHe ycoBepiueHCXBOBaHHH paapHAHiHKOB no- 
AoOnoro xnna 6biJiH npoBeACHbi b 1931 r. qji.-Kopp. 
AH CCCP H. JX, jTeBHXKOBbiM {JI. 207] na aa- 
BOAe «CBexjiaHa». ycoBepmeHcxBOBaHHe aaKJiio- 
qajiocb B HSMeneHHH cxpyKxypbi KaxoAa, BbinoJi- 
HeHHoro H3 KaJiHH H noKpbixoro pxyxHOH aMajib- 
raMOH. SanojiHHJiCH paapHAHHK aproHOM non 
AaBJieHHH B HeCKOJIbKO AeCHXKOB MHJIJIHMexpOB 
pxyxHoro cxoji6a. 

Hohckh nyiefl k noBbimeHHio cpoKa cjiyM6bi 
paspHAHHKOB npHsejiH B nocjieAyiouxeM (1932^ — 
1933 rr.) k aaMene sJieKxpOAOB H3 cnjiaBOB me- 
.noHHbix H me.noHH03eMeAbHbix MexaJi^aoB co 
pxyibK) (.7 Ih6o cbhhuom) MexaJiJiHqecKHMii sjieK- 
XpOAaMH C HHCXOH JIH6 o aKTHBHpOBaHHOH OapHCM 
noBepxHOCxbio. 

HepBbie onbiTHbie xhobi OapneBbix paspnAHH- 
KOB (4)Hr. 38, a) 6bi.xH paspaOoxaHbi npn yua- 
cxHH K). Zt. BoAAbipn b oxpacjieBOH oJieKxpo- 
BaKyyMHOH jiaOopaxopHH aaBOAa «CBexjiaHa» 
B 1932 r. SHaHHxeJibHoe noBbiineHHe cpoKa 
cJiy>K6bi y xaKHx paspuAHHKOB, nojiyHHBuiHX Map- 
KHpoBKy PB, 6biJio AOCXHrHyxo 6jiaroAapH ne- 
npepbiBHOMy bosoOhobjichhio Ha MexaJiJiHHecKofl 
noBepxHOCXH sAeKxpoAOB cjiOH 6apHH, Hcnapnio- 
merocH H3 xepMHXHOH xa6jiexKH KaxoAa ((})Hr. 
38,6) (cOCTOHIUefi H3 OKHCH 6apHH H aJIIOMHHHH) 
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npH HarpcBe Ta6eieTKH j^yroH. 3ano.aiiH.iHCb pas- 
pHAHHKH cepHH PB aproHOM npn AaBjienHH 30 — 
60 MM pT. CT. 

riepBan npoMbiLUJicunaH cepHH xaKnx paapnii- 
iiHKOB (innoB PB-280, PB-350 h PB-430) na 
TOKH AO 30 a npH noTenunajiax 3a>KHraHHH 280-— 
430 6 6bi.aa ocBoena b npoHSBOACXBe b 1934 — 
1936 IT. CoBepmeHCXBOBaiiHe npoHSBOACXBa 3xo- 


38. BapHeBLiH paspsAHHK iHiia PB. 

a — oGmHft bha: <> — KaTO;i,. 

ro xHna paspnAHHKOB b noc.acAyioiAHe roAbi, 
BHAoxb AO HanaAa BejiHKOH OxenecxBenHOH boh- 
Hbi, m.ao na saBOAc «CBexjiaHa» noA yxAOM xpe- 
hhh: 1) yMCHbLueuMH paaOpoca b noxcHUinajie sa- 
>KHraHHH npH xex KOJie6aHHHx xeMnepaxypbi, ko- 
xopbiM noABcpraioxcH paspHAHHKH npH ycxanoBKe 
Hx na oxKpbixoM BosAyxe, h 2) yMeiibineHHH 
BpeMeHiH 'Boiccxa'HoiBAeHiH'H sanHpaiomnx cbohctb 
paspHAHHKOB noc.ae rauieHHH b mhx Ayrn, nxo 
BecbMa cymecxBeHHo aah BoccxaiiOB.aenHH nop- 
MaAbHOH padoxbi ahiihh cbhsh. 

Hah noAyneHHH paspnAHHKOB c MCHbinjiMH 
raSapHxaMH h MenbiuHM BpeMencM BoccxanoBAe- 
HHH B ycxanoBKax, xac paapHAUBie xokh oxhoch- 

XCAbHO HCBeAHKH, 6bIAH COSAaHbl paspHAHHKH 
cepHH PA C aAIOMHHHeBblMH HAOCKHMH SACKXpO- 
AaMH (c})Hr. 39). BnanaAe xaKHe paapHAHHKH 
xaK>Ke sanoAHHAHCb apronoM, a xaxeivi b ucahx 
COK pameHHH BpeMCHH BOCCXaHOBAeHHH HOpMaAb- 
Horo sannpaHHH c 5 ao 1 — 2 mhh. — soAopoAOM. 

KpOMe SaUXHXHblX paSpHAHHKOB AAH hm- 
nyAbCHoro BKAionenHH BbicoKOBOAbXHbix uenen, 
B roAbi BeAHKOH OxeqecxBeHHOH bohuw b B3H 
6biA noA pyKOBOACXBOM npo4). B. H. KAHp(}3eAbAa 
paapaOoxaii HOBbiH xnn xpexsAeKxpoAHoro paspnA- 
HHKa — xpHxaxpOH. 

HpyrHM HanpaBAenneM b hohhom npH6opo- 
cxpoenHH, pasBHBaBiuHMCH c nepBOH nnxHAexKH, 


6biAH pa3pa6oxKa h ocBoenne b npoH3BOACXBe 
ripnOopoB xAeiomero paspHAa. HandoAbinee 
npaKXHHecKoe npHMeneHHe cpeAH xaxHx npnOo- 
poB noAyniiAH: 1) xpHOAbi xAeiomero pa3pHAa, 
npHMeHHeMbie b KanecxBe BeiixHAeft h peAc; 
2) cxa6HAH3axopbi Hanpn^KeHHH xAeiOLuero paa- 
pHAa H 3) HHAHKaxOpbl (AaMnbi) C KaXOAHblM 
CBeqeHHeM npn XAeiOLAeM paspHAe. 

Hhoabi XAeiomero paspnAa, Morymne paCo- 
xaxb B KaqecxBe BeHXHAen ((|)Hr. 40) OAaroAapn 
pasHbiM BeAHHHHaM noBepxHocxen anoAa (Biiyx- 
peHHHH SAeKXpOA) H KaXOAa (Hapy>KHbIH sack- 
xpoA), 6biAH paspaOoxaiibi H. HaxoneKOM [Jl. 206] 
na saBOAe «CBexAaHa» b 1928 — 1929 rr. Xoxh 
xaKHe AHOABi H lie noAynnAH saMexnoro pacnpo- 
cxpaneHHH na npaKXHKe b CHAy HHSKoro K03(})cj3H- 
UHenxa BbinpHMAeHHH hmh xokh, xeM iie Meiiee 
OHH cbirpaAH saMexi-iyio poAb b pasBHXHH xhhob 



Ohf. 39. Pa3pHAHHK 4)Hr. 10. BbiripjiMHrejib 

cepHH PA. laeiomero paapn^a. 

npH6opOB XAeiomero paspnAa, nocKOAbKy na iix 
ocHOBe 6biAH COSAaHbl saxeM xpnoAbi XAeiomero 
paspnAa nyxeM Ao6aBAeHHH k ahoabm ynpaB- 
AHiomero sACKxpoAa (sancHraxeAn) . 

OepBbie onbixHbie SKseMriAnpbi xpnoAOB (xn- 
paxpoHOB) XAeiomero paspnAa (4)Hr. 41) 6biAH 
pa3pa6oxaHbi na saBOAe «CBexAaHa» BoAAbipeM, 
E. A. KapnoBHqeM h T. B. cPoreAbcon [JT. 228] 
B 1941 r., a nepBbie onbixHbie SKseMnAnpbi hx 
6biAH HcnbixaHbi b Aa6opaxopHH HaKaHyiie Bcah- 
KOH OxeqecxBeHHOH Boniibi. 

TpnoAbr XAeiomero paspnAa noAynHAH npn- 
MeneHHe b pasAHHHoro poAa aBxoMaxnqecKH ach- 
cxByioiimx ycxpoikxEax ((j)oxopeAe, saiunxiioe 
peAe, CBexoBbie yKasaxcAH n x. n.). B nocAeAi-iee 
Bpeivrn OAaroAapn cxeMHbiM paspaSoxKaM 
/I. M. KopaOACBa [JI. 231] xaxHe npH6opbi noAy- 
HHAH npHMeneHHe h b HMnyAbcnon xexHHKC (ne- 
pecnexHbie cxeMbi, cnexqHKH qacxnu h x. n.). 

Cbohcxbo XAeiomero paspnAa coxpaunxb ne- 
HSMeiiHbiM Hanpn>KeHHe na SAeKxpOAax npn koac- 
OaHHHx xoKa b npH6ope b onpeAeAennbix rpaiiH- 
uax, nauiAO CBoe xexnnqecKoe HcnoAbsoBanne 
B AByx3AeKxpoAHbix H MHoxosAeKxpoAHbix xaso- 
paspnAHbix cxa6HAH3axopax Hanpn>KeHHn 
(c|}Hr. 42). MHorosAeKxpoAHbie cxaOnAHsaxopbi 
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BbinoJiHHiOT 4)yHKUHH noAAep^aHHa HanpH>KeHHH 
y pafla napaJiJieJibHO npHCoeAHHeHHUX k hhm 
noTpe6HTejieH Tona, HMeiomnx paanue ypoBHH 
paSoaero HanpajKeHHH. 

iB 1984 — 1935 rr. b OBJI aaiBOfl'a «CiBeTJiaiHa» 
6biJiH pa3pa6oTaHbi h ocBoeHU Ha aaBOje «CBeT- 
jiaHa» Asa rana MHorosjieKTpoAHbix cTafiHJiHsaTO- 
poB HanpaxteHHH (Cr-226 h Cr-227) c KaroAaMH, 

aKTHBHpOBaHHblMH 6apHeM, Ha TOWH 15—100 Ma. 
Hx coBepiueHCTBOBaHHe b nocJieAyK)Ui,He roAU lu-ao 



Onr. 41. nepeaH 

KOHCTpyKUHH TpHOfla 
(THpaTpOHa) TJieioinero 
paspHiia. 



Ohf. 42. CxaGHJiHsaTOO 

— AejiHTCJib iianpfl>Ke- 
HHH, 


noA yrjiOM apeHHH noBUiueHHH cpoKa cjiy>K6hi h 
yMeHbiueHHfl pa36poca b noreHUHaJiax 3 a>KiiraHHH 
H B€AHMHHaX naA©HHa HanpHHteHHH. 

XlByxsAeKTpoAHbie CTa6HAH3aTopbi HanpHJKe- 
HHH C KaTOAaMH, aKTHBHpOBaHHMMH peAKHMH 
SeMJIHMH, Ha TOKH 30 — 40 MU H HanpH/KeHHH 75, 
90, 105, H 150 e Oujih pa3pa6oTaHbi h ocBoeHbi 
npH ynacTHH H. O. HHCTHKOBa na oahom h3 
MOCKOBCKHX 3aBOAOB. 

HaHOojiee MHoroHHCJieHHyio rpynny npH6o- 
poB TJieiomero paapHAa cociaBAHioT npHSopbi, 
npHMeHHeMbie b KanecTBe cBetoBbix HHAHKato- 
poB. PaapaOoTKa h nocraHOBKa npoH3BOACTBa nep- 

BblX THnOB CBBTOBblX HHAHKaTOpOB (jiaMH) TJIBK)- 

in,6ro paapHAa 6biJiH npoBeACHbi na Mockobckom 
s.neKTpojiaMnoBOM aaBOAe b 1927 r. 

B xoAe HenpepuBHoro coBepmeHCTBOBaHHH 
3THX ripnOopoB h b nepByio onepeAb hx KaTOAOB 
Ha Mockobckom 3JieKTpo.naMnoBOM saBOAC 6biJia 

OCBOeHa B npOH3BOACTBe nOA pyKOBOACTBOM 
B. B. CMHpHOBa H r. M. HHKHHa pa3Hoo6pa3HaH 
HOMeHKAaTypa CBCioBbix npHSopoB xAeiomero 
paapHAa (Jl. 217]. 

3* 


r) nOJiynPOBOAHMKOBAJI TEXHHKA 

Ba>KHoe H Bce Hapacraiomee no aHaneHHK) 
MCCTO B reXHHKe BbinpHMJICHHH TOKa aaHHMaiOT 
HOJiynpOBOAHHKOBbie BCHTHJIH, npeACTaBJiHioiAHe 

co6oh HeoAHopoAHbiH HO CTpyKxype nojiynpoBOA- 
HHK (aaKHCb MCAH, CyJIb(j)HA MCAH, COACH, KpCM- 
HHH, repMaHHH), HaXOAamHHCH B COnpHKOCHOBC- 
HHH C KOHXaKTHblM MCTHAAMHCCKHM aACKTpOAOM. 
HeoAHopoAHocxb cipyKxypbi noAynpoBOAHHxa, 
o6ccneHHBaioiii,aH nponycK xoKa npcHMyuiecTBCH- 
no B OAHOM HanpaBACHHH, OaaHpyexcH na o6pa- 
.aOBaHHH B HCM B npoUCCCC HarOXOBACHHH BCH- 
XHAH AByX CAOCB C pa3HOH npOBOAHMOCXblO: 
1) OHCHb XOHKOrO CAOH, HCnOCpCACTBCHHO HpHAC- 
raiomero k mcxhaamhcckoh noBCpxHOcxH koh- 
xaKXHoro SACKxpoAa, HMcromero oncHb 6oAbmoe 
yACAbHoe conpoxHBACHHc (aanHpaiomHft caoh), 
H 2) caoh noAynpoBOAHHKa c HopMaAbHoft npo- 

BOAHMOCXbK). 

OaHHM H3 BHAOB nOAynpOBOAHHKOBblX BCH- 
XHACH HBAHIOXCH XaKKC KpHCXaAAHqCCKHC ACTCK- 
TOpbl, B KOTOpblX pOAb HOAynpOBOAHHKa BblDOA- 
HHIOX eCXeCXBCHHbie hah HCKyCCXBCHHbie KpH- 
CXaAAbl, a pOAb KOHXaKXHOrO SACKXpOAa — MC- 
XaAAHHCCKaH (ofiblHHO BDAb4)paMOBaH) HpOBO- 
AOKa. HanaAO paaBHx/ji noAynpoBOAHHKOBOH 
XeXHHKH AOAJKHO 6bITb 'i03X0My OTHCCCHO K MO- 
MCHxy coaAaHHH HaoSperaxcACM paAHO A. C. Ho- 
noBbiM nepBoro rpoaooxMCXMHKa-Korepepa 
({J)Hr. 43), HBHBUierocH no cymecxBy nepBbiM 
B MHpe KpHCXaAAHHCCKHM ACXCKXOpOM [JI. 263]. 

riepBue uiHpoKO nocxaBACHHbie HccACAOBa- 
XCAbCKHC paOoXbl C KpHCXaAAHHCCKHMH AOXCKTO- 
paMH 6bIAH npOBCACHbl O. B. JloCCBblM [JI. 264] 
B HHJKcropoACKOft paAHOAaOopaxopHH hmchh 

B. H. JIcHHHa B 1921—1924 rr. b cbhbh c 

paapaeoTKOH h ycoBepuieHCXBOBaHHCM uiHpoKO- 


j9 B 



C D 

<I)Hr. 43 . KpucTaJTJiHqecKHii aereKTop (Korepep) 
A. C. nonoBa. 


BcmaxcAbHbix paAHonpHCMHHKOB. B peayAbxaxe 
3XHX HCCACAOBaHHli HM 6bIAO B 1922 r. OXKpbIXO 
HBACHHC caM0B036y>KAeHHfl (pereHcpauHH) B 
CXCMC C KpHCXaAAHHCCKHM AeXCKXOpOM. PcrCHC- 
paXHBHblH npHCMHHK, paapaOoxaHHblH JIoCCBHM, 
noAynHA naasaHHe KpHcxaAHH. 

MaAaH noBcpxHocxb cohphkochobchhh mc- 
XaAAa C nOAynpOBOAHHKOM B KpHCXaAAHMCCKHX 
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AcreKTopax orpaHMqnBaAa o6AacTb hx npHMene- 
Iinn BCCbMa Ma;ibIMH TOKaMH. 

HaqaAo Bxo>KAeHH5i nojiynpoBOAiiHKOBbix bch- 
iHAeft B xexHHKy CHAbi-ioro TOKa 6buo noAO/KeHo 
pa3pa6oTKaMii MeAHoaaKHCHbix (KynpoKCHbix) 
BeiiTHjieft, y Koiopbix nojiynpoBOAHHKOM CAy>KHT 
CAon saKHCH MeAH, no.nyqaeMbiH npH lepMHqe- 
CKoii o6pa6oTKe MeAHoro ahckb. BropbiM koh- 

TaKTHblM CJIOeM B XaKHX Be?IXHJIHX CAy>«HX CBHH- 

UOBan luaiiSa. MeAHoaaKHCHbie BeuxnAn 6biAH 
iinepBbie cosAanbi FpoHAaAeM (CHI A) b 1927 r. 
Homhoxhm nosAnee (b 1932 r.) 6biA cosAan 
3. ripeccepoM (PepMaHHa) ApyroH xhb nojiynpo- 
BOAHHKOBbix BeiixHJieH ~ ceABHOBbie. rioAynpo- 
BOAHHKOM B nOGJlCAHCM XHIie BeHXHAeH CAy>KHX 
COACH, HaiiOCHMblH Ha CXaAbHOH HAH aAIOMHHHC- 
BblH AHCK H npHOdpexaiOLHHH KpHCXaAAHHCCKyPO 
cxpyKxypy hocac xepMHHecKoft o6pa6oxKH. B Ka- 
HCCXBC KOHXaKXHOrO SACKXpOAa 3AeCb HCnOAb- 
3yeXCH CHAaB H3 AeXKOHAaBKHX MCXaAAOB: KaA- 
MHH, BHCMyxa, a HHOXAa H oAOBa. KpOMe Ha- 
BBaHHblX AByX OCHOBHbIX XHHOB BeHXHACH, 

B. B. KypHaxoBbiM b 1938 r. 6biA pa3pa6oxaH 
B JIOTH CepHHCXO-MeAHblH (cyAb4)HAHbIH) BCH- 
XHAb, B KOXOpOM B KaHCCXBe HOAynpOBOAHHKa 
HcnoAbsyexcH cepHHCxaH mcab. B nocACAHHe ro- 
Abi HasBaHHan HOMCHKAaxypa noAynpOBOAHHKO- 

BblX BCHXHACH HOHOAHHAaCb HOBbIMH XHHaMH, 
B KOXOpbiX B KaHeCXBC HOAynpOBOAHHKa HCHOAb- 
ayexcH repiviaHHH, a b KpHCxaAAHnecKHx aoxckxo- 
pax — euxe h kpcmhhh. 

npeHMyinecxBa, Koxopbie necyx b ce6e noAy- 
npOBOAHHKOBbie BCHXHAH, SaKAIOHaiOUXHeCH: 1) B 
BCCbMa doAbiHHx cpoKax CAy>K6bi; 2) b cnoco6- 
HocxH pa6oxaxb npH SHanHxcAbHbix HSMeneHHHx 
xeMnepaxypbi OKpy>KaK)meH cpcAbi h 3) b Kpan- 
HCH Hexpe6oBaxeAbHOcxH k yxoAy, o6ecneHHAH 
HM umpoKoe noAc hphmchchhh b paaAHAHbix 
06AaCXHX XeXHHKH. 

Pa3pa6oxKa MCAHoaaKHCHbix BCHXHAen b Co- 
nexcKOM CoK)3e HanaAacb b 1928™- 1929 rr., a 
ccACHOBbix — B 1938 r. Tax khk rAaBiibiH c|)aK- 
rop, onpcACAHiouxHH KanecxBo bchxhach, — co- 
cxaB noAvnpoBOAHHKa h pokhm ero xcxhoaoxh- 
necKOH o6pa6oxKH, Aep>KaACH HHOcxpanubiMH 
clnipMaiMH B cciKpexe, xo bccb nyxb cosAaHHH h 
COBC pHJCHCXBOBaHHH BCHXHACH IHCA y IiaC HCOaBH- 
CHMO OX 3apy6e>KHOH xcxhhkh. 

Peinaiouxyio poAb b npOBOAHMbix y nac pas- 
pa6oxKax h coBcpiiieHCXBOBaHHH KanecxBa noAy- 
npOBOAHHKOBblX BCHXHACH HMCAH HCHpCpblBHO 
npOBOAHBUJHCCH HCCACAOBaHHH HO BAHHHHIO OX- 
ACAbHbix (})aKxopoB i-ia 3AeKxpHqecKHc xapaKxc- 
pnCXHKH BCHXHACH. 

Ocooo 6oAbmoc hhcao Haynno-HccACAOBaxcAb- 
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CKHx pa6ox HO HOAynpoBOAHHKaM H noAynpoBOA- 
HHKOBblM BCHXHAHM 6bIAO HpOBCACHO B CHCUHa- 

AHanpoBaBUJCMCH no noAynpoBOAHHKaM 
BoarAaBAHBHJCMCH aKaA. A. O. Ho(})c|)e. 

npoBCAeHHbie B 3XOM HiicxHxyxe pa6oxbi 
[,n. 234, 238 H 242 — 249] h pnA Apyrnx mhoxo 

CnOC05cXBOBaAH BBIHCHCHHIO (})H3HqeCKHX CBOHCXB 
nOAynpOBOAHHKOB H BCHXHACH, a XaK>Ke paSBH- 
xHio xeopHH BCHXHAbHoro 34)4)eKxa, noMoran xcm 
caMbiM yAymuHXb KaqecxBCHHbie noKaaaxcAH npo- 
MblUIACHHblX XHHOB BCHXHACH. 

ricpBbic pa3pa6oxKH b Cobcxckom Coiose no 

MCAHOaaKHCHblM BCHXHAHM 6bIAH HpOBCACHbl 

b 1928 r. B XHMHHCCKOH Aa6opaxopHH 3aBOAa 
«CBCXAaHa» HOA pyKOBOACXBOM npO({). C. n. Pbos- 
AOBa c yqacxHeM B. H. Typ'KyAbixa [Jl. 265], h na 
aaBOAe «GBcxAaiHa» 6biA nanax MaAOcep.HHHbift 
BbinyoK xaiKHx bqhxhach ((^Hix. 44) . Cmpoc na xa- 
KHC BCIHTHAH 6bIA HpeA'bHBAOH B HCpiByiO OHCpCAB 
CO cxop'OHbi HapoAHoxo KOiMHccapnaxa nyxcH co- 

ofiBnC'HHH B CBH3H C iB'BOAO'M HO HAamy ncpBOH HHXH- 
ACXKH aaxodAOKHpoBKH Ha pHAc yqacxKOB >KeAe 3 - 
Hbix Aopor [JI. 306]. ^AH pa6oxbi b Hapy>KHbix 
yCXpOHCXBax CHCXCMH aBX 06 AOKHpOBKH H >KCAe3- 
HOAOpO>KHOH CHmaAHSaUHH MCAHOBaKHCHblC BCH- 
XHAH oKaaaAHCb HatnOoAce npHxoAHbiMH b cbhbh c 
HX OCHOBHbIMH KaHCCXBaMH — 60 AbmHM CpOKOM 
CAy>K6bI H OXHOCHXCAbHO MBAOH HyBCXBHXCAbHO- 
cxbK) K KOAe6aHHHM OKpy>KaioiJAeH xcMHcpaxypbi. 

HecKOAbKo HOSAHce, a hmchho b 1931 h 
1932 rr., MCAHOsaKHCHbie bchxhah iiaqaAH xaK>Ke 
npHMCHHXbCH B HSMCpHXCAbHOH XCXHHKC [JT. 297 
II 298], B SaUIHXHO-pCACHHOH XeXHHKC [tH. 300] 
H oco6eHHo BiiaqiixcAbHoe npHMCHCHHe ohh noAy- 
HHAH B KaqCCXBC HCXOHHHKOB HHXaHHH sapHAHblX 

ycxpoHcxB IJI. 299]. 

BbCACHHC MCAHOSaKHCHbIX BeHXHACH B H3MC- 
piixcAbHbre npH6opbi ncpcMCHHoro xoKa (opnOo- 



Onr. 44. MeAHOsaKHCHbiH BeHTii.qbHbiH cto;iChk 
H aroTOBjieHHH saBOAa „CBeTJiaHa“. 

phi BblHpHMHXCAbHOro XHHa) HOSBOAHAO XaMCXHO 
HOBbICHXb Hy BCXBHXCAbHOCXb HpHOopOB OAarOAa- 
pn saMCHC MCHce qyBcxBHxcAbHoro SACKxpoMar- 
iiHXHoro SACMCHxa ycxpoHCXBa Soacc qyncxBH- 


Sanitized Copy Approved for Release 2010/06/21 : CIA-RDP80T00246A051 200590001 -8 


Sanitized Copy Approved for Release 2010/06/21 : CIA-RDP80T00246A051 200590001 -8 


TeJIbHbIM MarHHTOBJieKTpHqeCKHM SJieMeHTOM. 
PacnpocTpaHeHHK) BeHTHJieft b pejieHHOH rexHHKe 
CnOC06CTBOBaJIH HX 6e3HHepUHOHHOCTb H 60JIbllJ0e 
pasJiHHHe B npHMOM h o6paTHOM conpoTHBJie- 
HHHX. 

BbicoKHe sjieKTpnqecKHe napaMeipn h xapaK- 
xepHCTHKH BeHTHJieH 6biJiH AOCTHrHyxbi He cpaay, 
a B xoAe dojibiiioH h HanpH>KeHHOH pafioxbi, npo- 
BOAHBlUeflCH no HCCJieAOBaHHK) nOJiynpOBOAHHKO- 
BOH cxpyKxypbi BeHTHJien n bjihhhhk) na CBOHCXBa 
BeHXHAeft pasJiHHHbix xexHOJiornqecKHx ^^a^xopoB. 

FAaBHOe BHHMaHHe B npOBOAHBIlIHXCH HSblCKa- 
HHHX yAeAHAOCb: 1) noBbimeHHK) npodnBHbix na- 
npH>KeHHH; 2) yMCHbuicHHio ofipaxHbix tokob 
B nenpoBOAHmyio nacxb nepnoAa; 3) CHH>KeHHio 
naAeHHH Hanp5i>KeHHH b npoBOAHiixyio Hacib ne- 
pnoAa, a xaKJKe 4) noBbimeHHio cxa6HAbHocxH 
xapaKxepncxHK BeHXHJien bo BpeMenn (6opb6e 
CO cxapenneM). 

SKcnepHMenxaJibHbie pa6oTbi, odocHOBbiBaio- 
lune nyxH yjiyqmeHHH xexHOAornn, BeAHCb 
B JIOTH npocj). JX. H. HacAeAOBbiM, npo(}). 
JI, M. HeMenoBbiM [JI. 237], O. B. lIIapaBCKHM 
H 10. A. ZtyHaeBbiM [JI. 268 h 269]. 

ripaBHAbHOMy HcxoAKOBaHHK) noAyqaeMbix 
3KcnepHMeHxaAbHbix pesyAbxaxoB h opneHxaixHH 
B AaAbneHiUHx HCKannHx nyxen yAyqmeHHH Ben- 
THAeii MHoro •cnoco6cTBOBaAa paapaCoxKa leo- 
pHH, npaBHAbHO xpaKTyfomeii MexannsM bbi- 
npHMAeHHH TOKa B nOAynpOBOAHHKOBbIX BenXH- 
AHX. y>Ke nocAe nepBbix SKcnepiiMeHxaAbHbix pa- 
6 oT CXaAO HCHO, HTO XeopHH BbinpHMAeHHH, npeA' 
AO>KeHHaH rOAAaHACKHM 4)H3HK0M BaH-FeACM, 

HBHo ycxapeAa n ne mojkcx ynnxbiBaxbCH npn 
paccMoxpenHH hbachhh npoBOAHMOcxn b aann- 
paioiUGM CAoe noAynpoBOAHHKa. Ha CMeny stoh 
xeopHH npnujAa BHaqaAe xeopnn, BbiABHHyxaH 
aKaACMHKaMH H. H. OpeHKeAeM h A. O. Ho(j3(J)e 
fJI. 236], a saxeM B. H. JJaBbiAOBbiM npn yna- 
cxHH npo^). Zl. H. BAOxHHUCBa i[Jl. 246 n 248] 
6biAa cosAana coBpeivieHHaH xeopnn BeHXHAbHoro 
AencTBHH, AonoAHeHHaH BCKope C. H. FfeKapOM 

[JI. 251 H 253] n A. O. Ho4)c|)e [JI. 256]. 

TeopexnqecKHe h SKcnepHMeHxaAbHbie nccAe- 
AOBaHHH He xoAbKO cnoco6cxBOBaAH yAynmenHio 
KanecTBa cepHHHo BbinycKaeMbix saBOAOM «CBex- 
AaHa» MeAHOsaKHCHbix BeHiHAefi (ahckoboxo 
xHna) c oxHOCHxeAbHo He6oAbmoH pa6oHeH no- 
BepxHocxbio (ahckh hmcah AnaMexp 41 mm), ho 

H OXKpblAH nyxb K C03AaHHIO BenXHAeH HAaCXHH- 

naxoro xnna (c pasMepaiviH OAacxHH 100 X 
X 250 mm) . FlepBbie onbixHbie odpaaubi xaKHx 
BeHXHAeft 6biAH co3AaHbi B 1937 — 1938 rr. 
B JTOTH A. 3. JleBHHsoHOM h K). A. XtynaeBbiM 
[JI. 271]. 


BAaroAapH cbohm doAbuiHM pasMepaM h npn- 
MeHCHHK) AyTbeBoro oxAaH<AeHHH nAacxHHHaxbie 

XHnbl BeHXHACH nOSBOAHAH HOBblCHXb XOK HB- 

rpysKH Ha BenxiHAb Ao 10 — 15 a bm€cx'o 0,4 — 
0,5 a, AonycKaeMbix senxHAeM ahckoboxo xnna. 
BenxHAH nAacxHHHaxoro xnna oxxpbiAH nyxb 
K HCnOAbSOBaHHK) MCAHOBaKHCHblX BbinpHMHXe- 
AeS H B 3AeKXpOAH3HOM npOHBBOACXBC, XAC Hy>K- 
Hbl XOKH AO HeCKOAbKHX XbICHH aMHCp. 

BoAbinne xokh h yAOAbHbie HarpysKn Aony- 
CKaex xaK>Ke cepHHcxoMeAHbiH (cyAb4)HAHbiH) 
BCHXHAb, pa3pa6oxaHHbIH B XOM HCe HHCXHXyxe 

npo4). B. B. KypnaxoBbiM b 1938 r. [JI. 274]. 
3xh BenxHAH ne noAyqHAH, oAnaKo, ujHpoKoro 
npHMeneHHH b cbh3h c HenpeoAOACHHbiM ao chx 
nop HeAocxaxKOM, saKAionafoiAHMCH b hcbosmoh^- 
HocxH coeAHHHXb HX nocACAOBaxcAbHO aah noAy- 
hchhh xpe6yeMbix pa6oqHx HanpH>KeHHH. 

MeAHOsaKHCHbie bchxhah na MaAbie xokh 
((J)Hr. 45), cnocoOHbie paSoxaxb npn noBbimeH- 
Hbix nacxoxax, 6biAH Hanaxbi pa3pa6oxKOH Ha 
saBOAe «KpacHaH 3apH» b 1938 r. npo(|). 
B. T. PeHHe [JI. 270]. 

B CBH3H c BOspocuiHMH CO cxopoHbi 6oAbmoro 
MHCAa noxpeOnxeAeH sanpocaMH Ha MeAHoaaKHC- 
Hbie BbinpHMHXeAH HX npOHSBOACXBO B KOHUe 
BxopoH nnxHAexKH 6biAO nepeBeAGHo c saBOAa 
«CBexAaHa» na shboa hmchh Koshukoxo, fac Obia 
C 03AaH KpynHbiH uex no cepHHHOMy npoHSBOA- 
cxBy MCAHOsaKHCHbix BeHXHAeH ahckobofo xnna, 
a xaK}Ke onbixHbiH uex no ksfoxobachhio MeAHO- 
SaKHCHblX BeHXHACH nAaCXHHHaxOFO XHna. JXjih 
HSrOXOBAeHHH AeXaACH K BbinpHMHXeAbHbIM ycx- 
poHCXBaM 6biA cosAaH na 3 xom >Ke sasoAe pnA 
BcnoMoraxeAbHbix uexoB. HponsBOACXBO MeAHo- 



^Hr, 45. KoHcrpyKUHH MCAHosaKHCHoro BenxHjiH 
Tejiecl)OHHoro inna. 

J — Me^Haa njiacTHHKa c oahoctopohhhm cjiocm aaKHCH, noKpbnajr 
aKBa^aroM noBepx saKHCH; 2 — Me^Hafl njiacTHHKa, He noABeprae- 
maacH TepMHqecKoft o6pa6oTKe; JiaryHHbie JiyjKeHbie KOHTaKT- 

Hwe HJiacTHHKH; 4 — npHH<HMHbie CTaJibHbie npy»HHKH; 5 — cthth- 
Baiom.Hft Sojithk; 6 — HaojiapHOHHaH BTyjiKa; 7 — aSoHHTOBaa npo- 
KJiaAKa; 5 — 36oHHTOBbift KOpiiyc. 
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3aKHCHbix BCHTH.aefi iia aaBO^e HMenH KosHUKoro 
pa3BHBa.iocb Bn.aoTb ao iia^ajia Bcahkoh Oiene- 
CTBeHHOft BOHHbl. 

Ha^aAO pa3pa6oTKH ce.aeiioBbix BCHTiuieii 
B CoBeiCKOM Coiose dbbao ^o,ao>^^e^Io pa6oraMH 
H. JI. SpHCTOBa H P. O. CHBaKOBa, npeA.no>KHB- 
iinix crioco6 HsroTOBJienHH cejieHOBbix BCHTHAeil 
[Jl. 272] H npoBeAiuHx BMecTe c A. H. Cietj^a- 
iioBCKHM pa3pa6oTKy nepBbix onbiiHbix o6pa3uoB 
M napTHH ceACHOBbix BeinHACH {(\mr. 46) Ha sa- 
BOAe HMeiiH KoMHHiepna b 1938 r. [/I. 273]. 

3thm pa3pa6oTKaM npeALuecTBOBa.aH HccaeAo- 
BaiiHH, npOBeABHUbie asTopaiviH b aaBOACKoii Jia- 
6opaTopHH, a laioKe HccAeAOBanHH cj)H3HqecKHx 
CBoiiCTB ce.aeiia h Apyrnx nojiynpoBOAHHKOB, 
lipOBOABBiHiiecH c 1932 r. b JIOTH B. n. >Ky 3 e 
|A. 235], aKBA. Jl. JX‘ t/IaHAay, h A, KoMnaiieH- 
iieivT [JT. 240], B. H. JlaiuKapeBbiM [JT. 252] h Ap. 

PaapaOoTKOH la ocBocHweM nepBbix onbiXHbix 
HapTHii ceACHOBbix BeHTHAeii Ha sasoAe hmchh 
K oMHHxepHa 6bi.ao no.ao>K€Ho HanaAo hx npoH3- 
BOACXBy B CoBercKOM Coiose. 

CoBemaiiHe uo no.aynpoBOAHHKOBbiM BeiaxH- 
-■IHM B /IcHHiirpaAe b 1941 r. (iiaKanyue Bcahkoh 
O xeqecxBCHHoii bohubi) HpoaHa.aH3HpoBa,no ao- 
cxHraiyxbie ycnexH b pa3pa6oxKe paaiibix xhhob 
iio.aynpoBOAHHKOBbix BeHXH.aeH h iiaMexHAo Aa;ib- 
HCHHiHe nyxH hx pa3BiixHH. CoBeiuauHe oxMe- 
TH.'io 6o;ibHiHc nepcneKxiiBbi npHMeiieHHH ce.aeiio- 
Bbix BciixixaeH b KaaecxBe cixabiioxoaiibix b cbh3h 

C BblCOKHMH HX HOKaBa'l C.XHM H MO yAe/IbllblM BC- 

caM, s.aeKxpiiaecKHM xapaKxepMcxwKaM ii k. n. A- 
JIm HBMepiixe.abiibix ue.aeii peK()MeHAOBa.aocb 
paBBHTHe ripOH3BOACXBa MeAI103aKHCHbIX BeilXH- 
.acii KBK Oo.'iee cxa6H,ibHbix no xapaKxepHcxiiKaM. 
npaBH.abHocxb iipuHHXbrx peiiienHii noAXBepAH- 
,xacb Aa.abHoiiiiiHMH yxanaMH pa3BHXHH noaynpo- 
boahhkoboh tcxhhkh b Boeniibie n nocACBoeiuibie 

I'OAbl. 

B CBH3H c napacxaiouaHMH aanpocaMH iia ce- 
.acHOBbie BbinpHMHxe.aH b xoabi Bcahkoh Oxene- 
cxBeiiHOH BOHHbl oxACJibiibiMH HapKOMaxaMH 6bl- 
.aii opraiiHSOBaiibi oribixiibie npoH3BOACXBa ce.ae- 
HOBbix BeHXHJiefi H iiinpoKO npoBOAHMbie nayn- 
Hbie Hcc.aeAOBaHH5T: b KHHOcj)oxoHHCXHxyxe, — npoc}). 
B. r. KoMap, Jl. H. Ca>KHH, H. A. nennii h 
i\ K). KaABH [Jl. 279, 287 n 314], b ohbixhom 
npoHBBOACXBe npn HayqHO-Hcc.aeAOBaxe.abCKC)M 
irncxHxyxe >Ke;ie3HOAopo>KHoro xpaiicnopxa 
(UH'HId MnC) — A. BopoHHH h H. 'KopnarJiH 
f.T. 281], a xaKH<e b B3H — C. B. IOahukhh 
\J\. 282], Ha 6a3e paspaOoxanHbix b B3H ce,ae- 
HOBbix BeiixHAeH IOahukhm 6bi.aa ^peA•-^o>KeHa 
MOBan CHCXeMa B036y>KAeHHH CHHXpOHHbIX Ma- 
lUHH [.n, 306). Ma.aoMouxHbie cHHxpoiiHbie reiie- 


paropbr c noAynpoBOABHKOBbiMH B036yAHxeAHMH 
ObUIH OCBOeilbl B CepHHHOM npOH3BOACXBe. 

B HHiKOH 6biJLH paspaSoTawbi KoMapoxi h 
C a>K!H:HbIM [Jl. 306 H 308] cTaSMJiHaaTopu Hanpn- 
>KeHHH H TOKa c (j)eppoipe30'Ha'HCHbiM ynpaiBae- 
•HueM. B paspaOoTaHHO'.M KaranoBbiM ii A. A. Ca- 
KOBHHe.M HoiBOM THnc 6ecKo.HTaiKTHO,ro 6bi'CTpO';ieii- 




a) 


6 ) 


<l>nr. 4G. IlepBUe KOHCTpyKIlHH Ca.TeHOBHX BeHTH.lbllblX 
cto.iGob. 

a — Hi,iiipj]MiiT(.'jn. 2,5 n, '2 a, 6 — uhiii pMMiiTejn. ^13 n, 0,G8 a. 


CTByioinero pery.anxopa xoxa [Jl. 3P9] xa^KvKe na- 
iij.XH CBOC npiXMeHeuHe ncbay.npoB'OAHHKOBbie b0H- 
XHAH. 

K HHc.ay Ba>KHeHiuMx paspaOoxoK, b Koxopbix 
obi.'iH Hcno.absoBaiibi no.aynpoBOAHHKOBbie Beii- 
XH.aH, Ao,a>KHW 5bixb xaioKe oxHecciibr pcry.aHxopbi 

BO 3 6y >K A^H H H C 3.X eiKXp OM a XIBHX H bl M K 0 p p C K - 
xopoM A^XH MoiAHbix reHcpaxopOB, paapaOo- 
xaHHbie B Hii-icxHxyxe oAeKxpoxexHHKH All J/CCP 
iipocj). B. Jl. HnocoBbiM iii H. B. UyKcpHHKoM 
[JI, 311]. 

Jl-XH yAOB.'iexBopeiniH lunpoKoro cnpoca no- 
xpe6Hxe.xen iia iio.nynpoBOABHKOBbie BeHxw.xii 
u 1943—1944 r. MnHHcxepcxBOM npoMbiiuAeinio- 
CXH CpeACXB CBH3H ObbX COSAail CneUHaAH3HpO- 
liaiiHbnl 3aBOA no Bbinycxy ce.xenoBbix BGiixHJien 
A.IH CH.,XOBbrx yCXpOHCXB H MeAHOBaKHClIblX Ben- 
xixxeH HSMepHxeAbHoro xnna. TexiiOAornn Mac- 
coBoro npoH3BOACXBa xaKHx BeHXH.;ieH paapaOa- 
xbiBa.iacb A. H. Cxe(]3aiioBCKHM, H. X. PecX.xepoM 
n H. H. ^xno [JI. 283]. 

BoJibLiiHe HCC.xeAOBaiiHH no iiOBbiM xnnaivi ce- 
.lenoBbix BenxH.7ieH 6b\jui iipoBeAeiibi K. T. Tpo- 
([)IlMOBbIM H TaiHKCHXCKOM (})H3HKO-XeXHHqeCKOM 

HiicxHxyxe AH VaOCCP [JI. 284]. 3 xh, a xaK>i<e 
napaA.ie.xbiio npoBOAHMbie HcaxeAOBannH no no- 
BbimeiXHK) npoOHBHbix HanpH>KeHHH ceAcnoBbix 
BGHXHJieH Ha saBOAe noAynpoBOAHHKOBbix bch- 
IH.XeH HBHAHCb Ba>K!IbIM 3XanOM Ha nyXH ABAb- 

iieHinero coBepuieHCXBOBaHHH KaqecxBa ceAeiio- 
BblX BeHXHAefl. 
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Ha 6a3e BbinycKaeMbix cejienoBbix BeHTHJieft 
6bi.riH Ha TOM >Ke aaBOAC npH ynacTHH B. A, Be- 
jioyca, r. tH. flepKOBH^a h H. H. Pairaysa 
{.H. 320] pa3pa6oTaHbi HOBbie THHbi BbinpnMH- 
xe.ibHbix ycTpoHCTB, HameAiHHx mHpoKoe npHMe* 
neHHe B pasJiHHHbix oipacjiHx napoAHoro xoshh- 
CTBa H B nepByio onepeAb a^h nHiaHHH paAHO- 
nepeAaTHHKOB h aapHAHbix ycipoHCTB. 

UlHpoKoe iipHMeHeHHe nojiynpoBOAHHKOBbix 
BCHTHAeft B paSJIHMHblX o6AaCTHX TeXHHKH CTH- 
MyjiHpoBaAO pa6oTbi no coBCpmeHCTBOBaHHio cy- 
meCTByiOIUHX THnOB H OTbICKaHHK) HOBbIX THOOB 
BeHTHJien c eme 6ojiee BbicoKHMH xexHHqecKHMH 
noKaaaTeAHMH. 

CoBcpmeHCTBOBaHHe MeAHOsaKHCHbix BeniH- 
Jieft uiAO no nyiH cosAaHHH HSMepHiejibHbix 
MaAoraOapHTHbix THnoB BeHTHAeft [Jl. 297], 
a ceACHOBbix BeHTHAefl — noA yrAOM speHHH no- 
BbiuieHHH pa6oqHx tokob na sjieuem h MaxcH- 
MaAbHbix 3HaqeHHH o6paTHbix nanpn^eHHH, Bbi- 


Aep>KHBaeMblX SAeMCHTOM, C UeAbK) COKpaiACHHH 
qncAa SAeMenioB b KOMnAeKxe. 

HoBbiMH THnaMH BeHTHAeii c 6 oAee coBep- 
LUeHHblMH CBOHCTBaMH HBHAHCb repMaHHCBbie H 
KpeMiHHeBhie. Bmah paapaSoTanbi AByx-, rpex h 
A a>Ke qeTbipexsAeKipoAHbie repMaHHeBbie BentH- 
AH, BbinOAHHIOLAHe TO >Ke 4 )yHKUHH, HTO H 3 AeK- 

ipoHHbie AaMHbi [JI. 288 h 294 — 296]. 

BbicoKHe KaqecTBa repMaHHH kbk noAynpo- 
BOAHHKa, o6AaAaK)mero npn cooTBeTCTByK)nj.eH 
o6pa6oTKe ero BbICOKHMH BeHXHAbHblMH CBOH- 
cxBaMH, o6ecneqHAH ero npHMCHeHHe b bbxo- 
MaxHKe. 

HanaAo nccAeAOBanHHM no xpex3AeKxpOAHbiM 
nOAynpOBOAHHKOBbIM BeHXHAHM 6bIAO nOAOH^eHO 
pa6oxaMn O, B. Jlocena b 1922 r., paspadoxaB- 
iiiero KpncxaAHH {Jl. 264]. Pa6oxbi 6biAH npo- 
AOA>KeHbi B 1940 r. A. Jl. PopeAHKOM [Jl. 277], 
HccAeAOBaBiuHM ynpaBAHCMbie noAynpoBOAHHKO- 
Bbie COnpOTHBAeHHH. 


3. nPHMEHEHHE 3JIEKTPOHHKH B nPOMblllJJlEHHOCTH 


Ecah b roAbi nepBoit nnxHAexKH h npeAiue- 
cxByioLAHe eft BbinpHMHxeAbHan xexHHKa 6biAa 
nOMXH eAHHCTBeHHbIM KanaAOM paSBHXHH npo- 

MbiLUAenHoft SAeKXpoHHKH, xo yme HaqHHan co 
Bxopoft nnxHAexKH noAOH<eHHe HaqiiHaex MeHHXb- 
CM. HapHAy c BbinpHMHXeAbHOft xeXHHKOft Ha- 
quHaioT pacxH h pasBHBaxbCH Apyrne Ba>KHeftmHe 
oOAaCXH npHMeHeHHH SAeKXpOHHKH B npOMblin- 
/ICHHOCXH H 3HeprOCHCXeMaX. 

K XaKHM oSAaCXHM, nOAyqHBlHHM OtoOeHHO 
3aMexiioe pasBHxne bo BxopyK) h xpexbK) nnxH- 
ACXKH, oxhochxch: 

1) sAeKxpoHHO-HOHHbie ycxpoftcxBa, KOHXpO- 
.■rnpyiomHe xeMnepaxypy b mbao Aocxynnbix aah 
HenocpeACXBeHHoro Ha6AK)AeHHH Mecxax (MexaA- 
AyprHqecKHe neqn, neqn no sanaAKe h ox>KHry) ; 
xaKHe ycxpoftcxBa noAyqnAH pasBHxne c 1932 r. 
[JI. 319, 324]; 

2) 3AeKxpoHHo-HOHHbie ycxpoftcxBa, KOHXpO- 
AHpyioiune KaqecxBo npoAyKUHH, pasMepbi h 
cxpyKxypy HSAeAnft, b qacxHOCxn oxcyxcxBHe 
B HHx Ae4)eKxoB, cxenenb MexannqecKoft o6pa- 
OoxKH AexaAeft h t. n.; nepBbie npHMeneHHH xa- 
KHe ycxpoftcxBa noAyqnAH b 1933 r. [Jl. 321 — 
331]; 

3) ycxpoftcxBa no AOSHpoBKe moiuhocxh 
B CBapoqHbix ycxpoftcxBax (ManiHHbi xoqeqnoft h 
iiioBHoft CBapoK), noAyqHBUiHe pasBHXHe c 1934 r. 
[.n. 220, 221, 222, 327]; 

4) SAeKxpoHHbie HSMepnxeAbHbie npndopbi, 


noAyqHBinne pasBHxne c 1932 r, [Jl. 320, 322, 
323, 332, 337 n 339]; 

5) SACKxpoHHbie H HOHHbie pexyAHTopbi, no- 
AyqiHBLUHe npHMenen'He c 1936 r. [Jl. 223, 328 h 
333]; 

6) ycxpoftcxBa no HHAyKunoHHOMy narpcBy 
MexaAAOB BbicoKoft qacxoxbi (saKaAKa, naftKa h 
HAaBKa MexaAAOB), noAyqHBuine pasBHxne c 
1936 r. [Jl. 330 h 3351; 

7) 3AeKXpOHHbie H HOHHbie ySAbl B aBXOMaXH- 
qecKHx CHCxeMax ynpaBAenun h peryAHpoBaHHH 
6 ah3khmh h AaAbHHMH oOTjeKTaMH [Jl. 224, 225, 
329, 331, 332, 339 h 340]. 

HasBaHHbie bhabi ycxpoftcxB nenpepbiBHO co- 
BepineHCTBOBaAHCb H Macmxa6bi hx npHMeneHHn 
H3 roAa B roA napacxaAH cooxBexcxBenHO oO'beM- 
HblM H KaqeCXBeHHbIM XpeOOBaHHHM XeXHHqeCKOft 
BOOpy>KeHHOCXH npOMbllHACHHOCXH H SHeprocH- 
CXeM, npeAXjHBAHBUIHMHCH HAaHaMH BXOpoft H 
Tpexbeft nnxHAexoK. 

Boftna npepBBAa Ha BpeMH pasBHXHe xbkhx 
ycxpoftcTB, HO y>Ke b 1945 — 1946 rr., k MOMenxy 
saBepiueHHH nepecxpoHKH npoMbiuiAenHOcxH Ha 
MHpHbie Hy>KAbi, naqaAOCb bhobb HHxencHBHoe 
BHeApeHHe 3AeKXpOHHKH B npOMblUIAeHHOCXb H 
3HeprocHCxeMbi. 

riAanoBoe HaqaAO xaxoMy pocxy 6biAo noAO- 
A<eHO SaKOHOM O HHXHAeXHeM HABHe BOCCXaHOB- 
AeKHH H paSBHXHH napoAHoxo XOSHftcXBa CCCP 
Ha 1946 — 1950 rr., npeAycMaxpHBaBuiHM: 
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1) o6ecneqeiine luiipoKoro BiieApeiiHH b npo- 
Mbllll./ieKUOCTb HHAHBHAya.TbHOrO 3.ieKTpHMeCK0r0 
npHBOAa; 

2) BHeApeiine aBTOMaTHMecKHx noiOBHbix ah- 
iiHii H arperanibix cianKOB b npoMbimjieiiHOCTb; 

3) BJHpoKoe paBBHTHe npoHSBOACTBa anna- 
paiypbi aBTOMaTHHCCKoro kohtpojih h ynpaBJie- 
iihh; 

4) ocBoeHiie ii pasBUTHc ripoHSBOACTBa no- 
Benmux thhob ajicKipoMauiMH, BbicoKOHacToiiioH 
annapaiypbi, paAHO.,iaMn, ()30T03./ieMeiiT0B, kcho- 
TpOHOB, piyTHblX BbiripHMHTeAeii, CBapOHHbIX Ma- 
lilHlI, pejie BaiUHTbl H aBTOMaiHKH, 

ycoBepLUCHCTBOBaiiHe aAeKipoHMoii h iioiu-iofi 
annaparyphi h MaccoBbiH ee BbinycK b MeiBepiyK) 
iTHTHACTKy npuBCAH K BHaMBxe.TbHOMy paciBupe- 
HHio cc|}ep nppiMeiieiiHH ajieKipoHHKH b npoMbim- 
jieimocTH H 3MeprocHCTeiviax. 

O MHororpaHKocTH h Macuiiadax BiieApeiiUH 
MOKiio cyAHTb no KAaccn(j)HKanHOuiion AHarpaM- 
Me pocxa iipoMbiiiiJieiiHoif 3.aeKxpoHHKH ((Jjnr. 47) 
i; HexBopxvjo n nnxvio nocAeBoemibie nnxiiJiexKH 
in. 36Q]. 

BbinpHMnxcAbnaH xexiiHKa cocxaB.xnex b npn- 
r.CACHHOii AHarpaMMe Ainiib oaho ri3 pasBCXBJie- 
uiii'i 3.aeKxponHoii n hohhoii npeoCpaaoBaxe.abnoii 
xexiiiiKii. 

KpoMc BbinpnM.aennn h nHBepxnpoBannn xo- 
Ka, B xexMHKy npeo6pa30BaHPPH xoKa bouiao xaK- 
>Ke npeoGpaaoBainie nacxoxbi, naMajibiibie oxanbi 
paannxHH Koxoporo onpeACAHAHCb pa3pa6oxKaMH 
B ofviacxH Homioro noHBOAa nepeMennoro xoKa 
in. 149, 178, 180, 182‘h 360]. 

npOMbiiiiAGHiroc npiiMenenHc b roAbi Mernep- 
1011 nHXPxaexKH no.ayqHA Hoiiiibiii npnBOA no- 
cxoHHnoro xona. TaKoii npHBOA c 3.xeKxpoiiH(> 
HoiuibTM ynpaBAcnneM (cncxeMa 3 ahp) 6biA pa3- 
paOoxan b 1946 r. b Haynno-HccjieAOBaxeAbCKOM 
3KcnepHMeiixaJibiiOM inicxnxyxe MexaAAope>Ky- 
mnx cxaiiKOB (3HHMC). HoBbin npuBOA noAy- 
MiiA Aocxaxoqno iiinpoKoe npHMeHerine b pasjiHM- 
iioro poAa cxanKax [JI. 361]. HanOonee Moiruibiu 
noHiibiu npMBOA nocxoHHHoro xoxa 6b\ji ocyme- 
cxBAeii B 1949 r. iia MarinixoropcKOM Mexan- 
.xyprnuccKOM KOMOniiaxe noA pyKOBOAcxBOM ,xay- 
peaxoB Cxa-XHiicKou npcMHH B. K. KpannBPina, 
A. n. Ba.xAOHOBa, 3, CaMOilncHKO, 

Jl. M. KAHMKHiia H Ap. [Jl. 36tf]. Ho xnny ocy- 
lUecxEACPinoro npuBOAa coBAaioxcH npoKaxHbie 
cxaHbi H na Apyrnx MexajiAyprnqecKHx saBonax. 

HonilblM npHBOAOM C aCHHXpOIIHblMH ABHra*- 
ic-XAMH (BeuxHAbHbiii KacKBA), npeAAO>i<eiinbiM 
B 1937 r. n>. PI. ByxacBbiM n E. JT. 3xxnHrepoM, 
ObiAH oOopyAOBanbi b 1949—1950 it, npyiinbie 
upoKaxHbie cxaubi iia CxaAHiirpaACKOM n Hgah- 


Ohhckom MexaAAyprnnecKHx sasoAax [Jl. 171], 
rioAoOnbie >Ke ycxaiioBKH no paapaOoxKaM 
/E A. SaBaAnmnna 6brAH co3Aaiibi b Jlennn- 
rpaAe [JL 180 n 181]. 

CAeAHLAHii npHBOA c 3AeKxpoHHbiM ynpaBAc- 
nncM no cncxeMe, paapaOoxanHOH T. H. Cokoao- 
BbiM H Ap. [71. 351], iioAyqHA cBoe BonAOiAenne 
B cepHHHo BbinycKaeMbix c 1949 r. 4)pe3epnbix 
noAyaBxoMaxax. CAeAqnxnn npnBOA c cjioxoKonn- 
poBaAbHbiM ynpaBAenneM, paapaooxainibiM Bnep- 
Bbie B. C BHXxMauoM [71. 329] n ycoBepnjencxBO- 
BaHHbiM saxeM b AaOopaxopnn xpecxa «3AeKxpo- 
npnBOA» A. E. TcAnmeBCKHM h 7T. P. MeAaMe- 
AOM [71. 350 H 361], noAyqHA npoMbiuJAeniige 
npiiMeHenne b ra30pe>Kyn;nx cxanKax, onbixubie 
OKseMiiAnpbi Koxopbix 6biAH BbinyiAenbi xoi'i >Ke 
AaOopaxopnen. 

B CBapoqiibix ycxpoiicxBax aah ynpaBAennn 
pOXHMOM KOHXaKXHOIi CBapKH noAyqHAH innpo- 
Koe npuMencnne 3AeKxponiio-HOHHbie npepbiBa- 
xcAii, cepniino BbinycKaeMbie c 1945 r. Aennii- 
rpaACKHM aaBOAOM «3AeKxpHK» [71. 360]. /Em 

KOHXpOAH H COpxnpOBKH HBAGAHH npH nOMOIUH 
3AeKxpoinibix II noHHbix ycxpoiicxB naiiiAH npn- 
Mcnenne pa3Anqiioro xnna aBxoMaxbi n noAy-, 
asxoMaxbi. CpeAii xaKiix npnOopoB nanOoAee bbi- 
COKHC noKasaxeAH no qyBCXBnxeAbiiocxn n hboh- 
paxcAbHocxH noKasaAn paapaOoxannbie b 1949- 
1951 rr. coxpyAniiKOM B3H A. H. BonpoBbiM 
coBMecxno c aanoAOM «KaAH6p» aBxoMaxbi, kou- 
xpoAnpyioiune n copxnpyioiAHe no pasMopaM 

HSAGAHA (pOAHiK'H) C :M.HKpOII,HOH XOqiHOCXblO 

[71. 361]; B 1953 r. hm yxe Obiah cosAaiibi aBxo- 
Maxbi, KOHxpoAMpyionxne KaqccxBo o6pa6oxKit 
MexaAAHqecKnx noBcpxnocxen ao 11 — 12-ro icxac- 
ca xoqiiocxn. HoMeiiKAaxypa noAoOnbix asxoMa- 
xoB, 6a3HpyiomHxcn na OACKxponnKe, nenpepbiBiio 
pacinnpHexcH. 

7Eih aBxoMaxnqecKoro KonxpoAn sa xoaom 
iiAaBKH MexaAAOB B MapxeiioBCKHx neqax 
A. A. CoKOAOBbiM [71. 348] 6biA paspaOoxan b 
M 3H onbixHbin oOpaseu cfioxooAeKxpoHiioro Aoro- 
Mcxpa, ycoBepmeiicxBOBaiinoro aaxeM na npcA- 
npH5ixH5ix qepiioii MexaAAypxHH. 

SiiaqHxeAbiibiH nporpecc b xexnoAornn o6pa- 
OOXKH MexaAAOB, nOAynpOBOAHIIKOB H AH3AeKxpn- 
KOB BiiecAo npuMeHeiiiie bbicokoh h CBepxBbico- 
Koii qacTOx, OepEbin naxenx b MnpoBon xexniiKc 
na 3AeKxpHqecKnH n HHAyKunoHiibin npnOop A-'m 
narpeBannn n nAaBAennH moxbaaob noAyquA 
B 1907 r. A. H. TIoAtirnn. HHAyKHPionubiH na- 
rpeB MexaAAOB aah o6e3ra>KnBaHHH nx npn Bbi- 
coKon xeMnepaxype 6biA BnepBbie b 1916 r. npn- 
Mei-ien anaA. H. JJ. HanaAeKCH npn nsroxoBAe- 
HHii iiM renepaxopHbix AaMn. 3xo onepeAHAO rep- 
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flauHa 

MemaJiJioB 


Our. 47. KJiaccH4)HKauH0HHaH AHarpaMMa (^epeBO paaBHinn) npoMbiiujiCHHOH 9.neKTpoHHKH. 


MaHCKHH naieHT na npHivieneHne HHZiyKUHOHHoro 
Harpeaa, BnepBbie noJiyqenHbiH b 1918 r. 

OpHMeHeHHe TOKOB BbICOKOH qaCTOTbl 
noBepxHOCTHoro ynpoqiieHHH MeiajuioB 6biJio 
npeA^^eHo BnepBbie b 1930 r. B. H. TeBejiHH- 
roM. B 1935 r. no HnnunaTHBe B. H. PoManoBa 
u 5. H. OpjiOBa 6biJiH cosAanbi nepBbie ycia- 
HOBKH no noBepxHocTHOH aaKajiKe MeiaJuioB. 

UlnpoKoe pasBHTHe 3 th padoxbi nojiynHJiH 
c 1935 r. B pa6oTax nji.-KOpp. AH CCCP 
B. n. BojioirAHHa [Jl. 336], AO'KTopa Texm. BayK 
r. H. Ba6aTa n AOKxopa xexn. nayK M. F. Jlo- 
SHHCKoro [JI. 3S0], ocymecxBHBinnx nepBbie 
onbixHo-npoMbimJieHHbie yexanoBKH no saKajiKe 
MexajiJinnecKHx HSAejinn xoKaMn BbicoKoii naexo- 
Tbi. JXjin mnpoKoro BHeApenHn bhcokoh nacxoxbi 
6bLx coBAan (b 1947 r.) cneunajibHbiH nHCxnxyx 
B JleiHHHxpaAe noA pyKOBOAcxBOM BojiorAHHa. 


Hpnopnxex b npHivienennH xokob bhcokoh na- 
cxoxbi a-hh BbicoKonacxoxHoro narpeBa AH3AeK- 
xpHKOB H nojiynpoBOAHHKOB xaK>Ke npHHaA‘/ieH<Hx 
coBexcKHM ynenbiM. 3xo Kacaexen BbicoKonacxox- 
HOH CyiUKH ApeBeCHHbl, XenAOBOH ByAKaHHSaUHH 
KaynyKa, npeccoBKH h noAHMepHsauHH hsagahh 
II 3 nAacxMacc, a xaK>Ke xenAOBOH o6pa6oxKH npo- 
AyKToiB nHxawH'H [Jl. 352]. 

riepBbie onbixbi no BbicoKO^acxoxHoft cyuiKe 
ApeBecHHbi xoKaMH BHCOKOH HBCxoxbi 6 biAH npo- 
BeAeHH B 1930—1934 rr. b UenxpaAbHOM nayn- 
Ho-HCCAeAOBaxeAbCKOM HHcxHxyxe no MexaHnne- 
CKOH oOpaOoXKe ApCBeCHHbl H. C. CeAIOXHHHM 
[Jl. 352]. riepBbie paSoxbi b CCCP no xenAOBoft 
o 6 pa 6 oxKe npn ByAKannsaunH KaynyKa 6 biAH 
npoBeAenbi H. H. MeABeAnyKOM h A. JX. SafioHM- 
KoiBCKHiM B 1930 — 1940 rr. [Jl. 362]. 

nepBbie pa 6 oxbi b CCCP no npHMeneHHio 
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TOKOB BbICOKOH HaCTOTbl H3rOTOB.ieHHH AC- 

TaAefi H3 n.'iacTHMecKHx Macc 6bL/iH npoBeAenbi 
BO BceCOI03HOM 3JieKTpOTeXIIHMeCKOM HHCTHTyTe 

noA pyKOBOACTBOM npo(}). H. B. AjieKcaHApOBa, 
B. H. KaAHTBHHCKoro H B. M. ZteneBa [JI. 350]. 
Hmh >Ke paBpaOoTaii cneuHa.nbiibiH run BbicoKo- 
uacTOTiioro reneparopa c nojiesiioH ivtoiuHOCTbio 
AO 5 K6T, 

rinoHepCKOH paspaOoTKOH b o6.TacTn npHMc- 
lieilHH BbICOKOH HaCTOTbl B oOxTacTH 3.aeKTpHHe- 
CKoro Tpaiicnopia HBH.nacb npeA.'ioH^eHnaH Ba6a- 
'lOM H HCHblTailHaH MB OHblTHOM ynaCTKC, HO- 
crpoeHHOM npH HayHno-HccjieAOBaTe.ibCKOM 
HHCTHTyre aBTOMOOHAeCTpoeilHH H TpaKTOpO- 
cipoeiniH (HATH) , cHCTCMa BbicoKOMacTOTiioro 
OeciKO'HTaKTiHoro a./ieKipoTpaHcnopTa [Jl. 346!. 

F3 3ireprocHCTeMax nojiyHH.aH b MeTBepiyio h 
IIH iyiO IIHTH.'ICTKH Oo.TbUIOe paSBHTHe BblCOKOna- 
CTOTIiaH CBH3b H CO HCnOJIbSOBaHHC B TeJlCMBMC- 
peiiHH H Tc,:!eyiipaB.aeiiHH. B 3 tii >Ke nHTHJicTKH 
luviymuia CBoe nepBOHaqa,abHoe paaBHiHc ch- 
CTCMa ObicTpoAciiCTByioiAero pery.aMpoBaHHH bo 3- 
Oy/KACHHH CHHxpoHiibix rcHcpaTopoB npH nOMO- 
IIUI 3.ieKTp0HH0-HOHi[bix pcryjiHTopoB, pa3pa6o- 
Ta'irnbix B B3H T. P. repueHuepnoM [Jl. 333 n 
338], a TaK>Ke peryAHTopoB c 3.aG:KTpoMarHHTi[biM 
KoppcKTopoM iiarrpH>KeHHH, paspaOoTaiiHbix b 

HiiCTMiyTe 3.'ieKTpoTcxiiHKH AH yCCP B. Jl. Hho- 
COBblM II n. B. LLyKCpHHKOM [Jl. 312]. 

Kpyniibiii nporpecc b npoMbiiiLaeiiiibie h ,'ia- 
OopaTopubie HCCJieAOBaiiHH cocTaBa bclucctb 
iipHiiec./io Hcno.ib30BaMHe a.ih tbkhx hccjicaobb- 
HHli 3.ieKTpOHHbIX MIIKpOCKOHOB H MaCC-CnCKTpO- 
MCTipOiB [Jl. 351]. Hpii :nOMOLUiH HX OKasa.iocb 
B03MO>KHbIM IViyOoKO npOHHKIiyTb B TOllKOCTH 
cTpyKTypbi Kaiv HeopraiiHMecKHx, rax h opraim- 

MCCKHX BClUeCTB. 

B CBHBH' C IHHpO'KllMH H BCC Hap aCTaiOlAHMH 
MaCIHTaOaMH BHCApeilMH 3.TeKTpOHHKII B lipO- 
MbiiuAeiiHOCTb H 3MeprocHCTCMbi iiaapcAB HcoOxo- 


AHMOCTb paCIUHpHTb B SHCpreTHHCCKHX H 3;ieK- 
TpOTCXMHHeCKHX ByOBX H TCXHHKyMaX CTpaiibi 
od^bCM nOArOTOBKH HH>KeHepHbIX KaApOB H CpCA- 
HeTcxHHqecKoro nepcoHa.ia no SAeKipoimKe. 3 to 
pacLiinpeHiie iiivio b AByx HanpaB.aeiiHHx. Bo- 
nepBbix, B yneOnbie n.iaHbi Bcex 3.neKTpoTexHHqe- 
CKHx cneuna^TbHOCTeH 6biA BBCAen cneuHacibHbiii 
Kypc «Ocil0BbI 3.ieKTpOHHKH» H, BO-BTOpblX, B HH- 
TVio nHTH.neTKy b pnAc oyaoB cxpanbi (JleiiHii- 
rpaACKHH 3JieKTpOTeXIlHHeCKHH HHCTHTyj, Khcb- 
CKHii no.iHTexHHqecKHil niicTHTyT, TaranporcKHn 
n PHBaiiCKHH paAHOHHCTHTyibT H AP-) 6bLiH opra- 
HHBOBaHbi cneixHajiH3auHH no npOMbnuJiCHHon 
3.;ieKTponHKe no xnny panee cosAaiiHon (b 
1943 r.) TaKOH H\e cneuHa,jibnocTH b Mockobckom 

3ncp rCTHHCC KOM H 1 1 CTHiy TC. 

Pa6oTa B saBOACKHx uexax n JiaOopaTopnnx 
HH>KeHeipOB, SHaiOlAIIX 3./ieKTpO:HHKy, H H<H>KeHC- 
poB, nOciyMHBiiJHX cncuna.ibHyio noAroroBKy no 
iipoMbiuiAennon SAeKipoiniKe, cn.xbno cnoco6- 
CTBOBajia Aa^TbiiCHuieMy BHCApennio 3.aeKTpoHnKH 
B npoMbiiii.aeimocTb n 3iieprocHCTeMbi n paaBii- 
Tino TCM caMbiM cymeciBCHHoro s.ieMeiiTa b ([lop- 
MnpoBanHH 6a3bi Bbiciiien tcxhhkh, HB.nHioiuerocH 
oAHoil h 3 Ba/KneHLiJHx npcAnocbuiOK a^^h nepe- 
XOAa OT COUHa.7IH3Ma K KOMMynH3My. 

B ccbopMyvinpoBannoM P. M. A'\a.neHKOBbiM 
B oTHernoM AOK.iaAe na XIX napTHiinoM c^cbac 
nojioKcinni: «Mbi n BiipeAb OyACM BceMcpiio 
pasBHBaTb npoH3BOAHTe,;ibHbie CH,:ibi naincii co* 
lUia.aHCTHHecKon npoMbiiiLTeiiHOCTH Kax ochobw 
MorymecTBa Hamen Poahuh h pocia Maic- 
pna.abHoro OjiarococTOHiiHH coBCTCKoro napoAa» 
(OTHeTiibiH AOK.iaA XIX' c^bCBAy napTHii, Poc- 
noAHTHBAar, 1952 r.) n ero KonKpeTHBaunn 
B n-xanax riHion nniHAerKH aaAOKcna KoiixpcT- 
iian nporpaMMa AeAciBHii aah bccx paOoTHHKOB 
irayKH n TCxiinKn, b tom hhcac jx.nn Toro oipnAa, 
KOTopbin npHOBan paaBHBaTb n yrviy6.xHTb npn- 
MencHHe 3.;ieKTpoHnKH b npoMbiLUJieiiHocTH k 
3HeprocHCTeMax. 
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JlETOnHCb 

PASBHTMfl nPOMblUIJIEHHOft 9JIEKTP0HHKH 


1901 r. PaapaOoTKa B. <I). MaTKesHMeM b jiaOopa- 
TopHH neiepOyprcKoro nojiHiexHHMecKoro 
HHCTHTyra ajiioMHHHeBoro BbinpBMHiejiH 
C SJieKTpOJIHTOM H3 AByyrjICKHCJIOH COJIH 

HaipHH. Pa3pa6oTKa h HccJie^oBaHHe 
B. O. MHTKeBHqeM h A. JI. fepuiynoM 
0;iH04)a3H0fl H TpeX(j)a3HOH CXeM HHiaHtHH 
BEHTHJieH C HyjieSblM BblBOAOM. 

1902 — 1905 rr. Hcc;ie;iOBaHHe B, O. MHTKeBHMeM BeniHJib* 

HbIX CBOHCTB aJieKTpHH'eCKOH AyPH H 

ycTaHOBjieHHe hobofo MeTo;ia onpeAejie- 
HHB OTHomeHHH sapH^a K Macce s.neK- 
TpoHa. 

1909—1910 rr. Pa3pa6oTKa B. H. KoBajieHKOBbiM B jiaOo- 
paTopHH neiepOyprcKoro sjieKTpoTexHH- 
qecKoro HHCTHiyia ^ByxsjieKTpOAHOH 
jiaMBbi (;iHOAa), rpnoiia h Terpo^a. 

PaapaOoTKa Bopobhkom hobofo THna ah(J)- 
(})y3HOHHoro KOHAeHcauHOHHoro Hacoca 
BbicoKoro BaKyyMa c OoJibinoH 6biCTpOTOH 
OTKaMKH. 

PaapaOoTKa H. /I. FlanajieKCH Meio^ia hh- 
iiyKUHOHHoro HarpeBa iierajicH b BaKy- 
yMe, MTO n03BOJlHJIO BHeCTH KopeHHbie 
yjiymneHiHfl b xexHOJiorHio npOH3BOACTBa 
sjieKxpoBaKyyMHbix npHOopOB. 
OpraHHsauHH M. A. BoHH-BpyeBHMeM b 
r. TeepH nepeoro oxeqecxBeHHoro npoH 3 - 
BOACXBa 3JieKXpOHHbIX JiaMH C BOJIb(J)pa- 
MOBHM KaXOAOM. 

OnyOjiHKOBaHHe M. O. ilojiHBO-J[o6pOBOjib- 
CKHM cxaxbH, nocBHiueHHOH Bonpocy ne- 
peiiaMH sHepFHH Ha AaJieKHe paccxoHeHH 
nOCXOHHHbIM XOKOM, ROJiyHaeMblM npH 
noMOiUH pxyxHHX BeHXHJieft. 

1. PaapaOoxKa B. FI. Bojior;iHHUM b Hhjkc- 
ropoiicKoA paAHOJiaOopaxopHH nepBoro 
BbicoKOBOJibXHoro cxeKJiHHHoro pxyxHoro 
BbinpHMiHxejiH Ha 4 000 e h 3 a h BBCAe- 
HHe ero b HopMa.nbHiyio sKcnjiyaxaUHK) 
Ha CBepflJIOBCKOH paAHOCXaHUHH. 

2. 0(})OpMjieHHe A. A. HepHbimeBHM 24/V 
naxenxHOH aaHBKH Ha KaxoA KOCBCHHoro 
Hanajia b sjieKxpOHH'bix h hohhux npnOo- 
pax. riaxeHT BbijiaH 3a JSTo 266. 

3. 0(J)OpMjieHHe 18/IX B. n. BojiorflHHMM 
naxeuxHOH aa^BKH na KacKaiinyio cxeMy 
BbinpHMJieHHH xoKa. riaxcHT 3a JSTs 777 
Bbi/iaH 15/IX 1924 r. 


1922 r. OffjopMjieHne 26/IX A. A. MepHbimeBbiM 

saHBKH Ha iTOJiyqeHHe naxenxa 3a Kq 395 
Ha «Cnoco6 renepHpoBaH'HH sjieKxpHHe- 
CKHX KOJieOaHHH C nOMOmblO HOHHOrO 
npHOopa c MarHHXHbiM ynpaB;ieHHeM», 
qxo no cymecxBy 03Haqa;io HHBepxHpoBa- 
HHe xoKa. 

2. OxKpbixHe O. B. JIoceBbiM HBJieHHB caMo- 
B036y>KAeHHH H percHepauHH b cxcme c 
KpHcxa.iJiHHecKHM iiexeKxopOM. Pa3pa- 
OoxKa cxcMbi «KpHCxaAHHa». 

1923 r, Bbi^ana A. H. JlapHOHOsy 14/IV anxop- 

cKoro CBHAexejibcxBa 3a JMb 765582 Ha 
xpextjjasHyio MocxoByio cxeMy. 

1924 r. PaapaOoxKa B. K. KpanHBHHbiM Ha JIch-hh- 

rpaiicKOM saBOAe «3jieKxpocHJia» nep- 
Boro OHbiXHoro SKaeMOJinpa MexajiJinqe- 
CKoro pxyxHoro BbinpHMHxejin na xok 
200 a H HanpHjKeHne 300 e. 

1925 — 1926 rr. 1. BseAenHe b HopMajibnyio SKcnjiyaxauHK) 
Ha pajiHOcxaHUHiH hmchh KoMHHxepua 
cxeKJiHHHOH BbinpHMnxe.nbHOH ycxanoBKH 
Ha 16 K6T H paOonee HanpHH^eHne 
8 000 e. 

2. OpraHHsauHH na JleHHHrpaACKOM 3.aeK- 
xpOBaxyyMHOM aaso^ie noa; pyKOBo/i- 
cxBOM C. A. BeKLUHHCKoro H K. B. Cxa- 
XOpCKOrO npOH3BOACXBa CXeKJIHHHblX 
pXyXHbIX BbinpHMHXeJICH. 

1926 r. I. OpraHHsauHH Ha aaeoAe «3jieKxpocH;ia» 

uexa no pxyxHbiM BbinpnMHxeJiHM h bbi- 
nycK nepBoro npoMbiuiJiCHHOro xnna 
pxyxHoro BbinpnMHxejin (PB-5) na xok 
500 a H HanpH>KeHiHe 500 e, 

2. PaapaOoxKa Ha xom >Ke aaBo^e nepBbix 
XHnoB BbinpHMHxejibHbix xpaHC({)opMaxo- 
poB H ObicxpoiieHcxByiomero BbiKJiioqa- 
xejin KOHCxpyKUHH B. K. KpanHBHHa h 
A. H. TojiyOesa. 

3. PaapaOoxKa K. B. Pombhiokom Ha 
JleHHHrpa;iCKOM sjieKxpoBaKyyMHOM 3a- 
BOAe HeoHOBoro BbinpHMHxejiH xjieiome- 
ro paapHAa. 

1927 r. 1. OpraHHaaHHH npn pxyxHo-BbinpHMHxejib- 

HOM uexe aasoAa <K3jieKxpocHJia» Baxy- 
yMHOH JiaOopaxopHH h 6iopo no KOHCXpy- 
HpOBaHHK) pXyXHblX BbinpHMHXeJieH. 

2. Hanajio opraHnaauHH na aasoAe «CBex- 
jiaHa» cepHHHoro npoHSBOACTBa bhco- 

KOBOJIbXHblX H HH3KOBO.JIbXHbIX pXyXHbIX 
BeHXHAeH H BbinpHMHXejlbHblX ycxpoHcxB. 


1915 r. 

1916 r. 

1916—1917 rr. 

1919 r. 

1921 r. 
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1928 r. 1. PaspaooTKa na aaBojie «3*fieKTpocHJia» 
Hcex yaaoB BaKyyMiioa ciicieMbi pTyTHbix 
Bbiiip5iMHTe./ieH, a TaK>Ke CHCieMbi 3a>KH- 
raHHB H B036y>KAeiiHyi. 

2 . BK.nioqeiwte b 3KcnjiyaTauHK) nepBoii 

TTo.iCTaHUHH B F. KHa>KeBO, o6opy;iOBaH- 
KOH OTeqCCTBeilUblMiB pTyXIIblMH BbinpHMH- 
TCJIHiMH. 

3. PaapaooTKa A. A. MepHbiiueBbiM praipn- 
cBoro pa3pa,XHHKa ;ijih aamnibi jihhhh 
CBBSH OT IiepeHailpH/KeHHH. 

(929 r. i. OpraiinaauBH npH pyKOBo;;BMon 
C. A. BeKiniiHCKifM iiccJK'AOBaieabCKOH 
aa6opaTOpHH Ha 3aBo;ie «CneTaaHa» ot- 
Aeaa raaopaapa^Hbix npH6opOB. 

2. BbiiiycK aanoaoM «3jieKTpocHaa» Mciaa- 
aHHecKoro pryTHoro BbinpaMHiean iiiiia 
PB-10 Ha TOK 1 000 a npii nanpH>KeHHH 
600 0. 

3. PaapaOoTKa b xiiMiinecKOH aaOcparopnH 
saBoaa «CBeTaaHa» noa pyxoBoacTBOM 
C. n. fBOsaoBa h B. H. TypKyabua nep- 
Bbix B CCCP MeanoaaKHCHbix BCHTHaefl. 

1930 r. 1. npoBeaeniae b raaopaapnaHOH aaOopa- 

TopHH npH OBJ] saBoaa «CBeTaaHa» nep- 
Bbrx HccaeaoBaieabCKHX paOor no npH6o- 
paM c HaKaaeHHbiM KaioaoM. 

2. BbinycK saBoaoM «3jieKTpocHaa» Meraa- 
annecKoro pTyiHoro BbiiipaMHieaH THna 
PB-20 Ha TOK 2 000 a npii HaripH>KeHHH 
600 e. 

3. OpraHHsauHH na aanoae «CBeTaaHa» 
uexa no npOHSBoacTBy MeanosaKHCHbix 
BCHTHaCH. 

1931 r. 1. CoaaaHiHe npn raaopaapnaHOM oiaeae 

aaOopaiopHH aasoaa «CBeTaaHa» oiibii- 
Horo npOHSBoacTBa rasopaapHanbix npH- 
OopoB. 

2. BbinycK aanoaoM «3aeKTpocHaa» Meraa- 
annecKoro pTyrnoro BbiripHMHTeaa Tuna 
PB-IO Ha HaiipH>KeHnc 1 650 6 h tok 
600 a, aan 3acKTpH(j)HunpyeMoro npnro- 
poanoro yqacTKa CenepHOH >Keac3HOH jxo- 
pOPH. 

3. Pa3pa6oTKa H. Jl. /IcBniKOBbiM aaimiT- 
ifbix paBpHaiiHKOB aaa anHiHH CBnaii. 

4. Pa3pa6oTKa b HCcaeaoBaTeabCKofi aa- 
OopaiopHH npn aaeoae «CBeTaaHa» nep- 
BEiix noaynpOMbiinaeHHbix thhob raao- 
TpoHOB Ha TOKH 0,5; 1 n 3 a cpe^nero 

3HaMe!lH5I. 

5. npoBcaennc b OiisiiKO-TexiinnecKOM hh- 
cTHTyie iioA pyKOBOACTiiOM A. O. Ho(})(j)e 
iiepBbix iiccacaoBaHiiii no npoBOAnMocTH 
iioaynpoBOAHHKOB npn pasHbix kohuch- 
TpanHHx npHMecH B mix. 

1932 r. 1. OpranHsamiH npn Bcecoio3HOM sacKipo- 

TCXHHHCCKOM HHCTHTyie HOA pyKOBOA" 
CTBOM K. A. Kpyra aaOopaTopnn piyi- 
HblX BbinpHMHTCaCH H oO'beAHHCHHe B 
-jTOM HHCTHTyTe SaCKTpOBaKyyMHblX H 
4)H3HqecKHX aaOopaTOpHH b oTAea 3aeK- 
TpOBBKyyMHOH TeXHHKH. 

2. BbinycK aaBOAOM «3acKTpocHaa» piyr- 
ii’oro BbinpHMHTcan inn a PB-20 na na- 
npH>KeHHe 1 650 6 h tok 900 a. 

3. BbinycK onbiTHbiM uexoM npn iiccaeAo- 
BaxeabCKOH aaOopaTopnn aaBOAa «CBeT- 


aaHa» raaoTpOHOB na tokh ao 4 a cpeA- 
nero 3HaqcHHH c pxyTHbiM naiioancHHeM 
H TyurapOB ao 10 a. 

4. Co3AaHHe H. (PpCHKeacM h A. O. 
Ho(|)(pe nepBOH xeopHH BbinpHMaenHH to- 
Ka II pH conpHKOCHOBCHHH Mcxaviaa c no- 
ay II pOBOAH'HKOM. 

1933 r. 1. OpraHHsauHH npn aanoAe «CBeTaaHa» 

uexa no npOH3BOACTBy uomibix ripiiOo- 
poB c HaKaaeiiHbiM KaxoAOM. 

2. BbinycK saBOAOM «3acKTpoaHaa» Bbi- 
iTpHMHxeaeH xmia PB-20 na HanpH>Ke- 
ime 825 e ii tok 1 750 a aah Mockob- 
CKoro MexpoiioaHTeHa h BbiiipHMHxeaeH 
Toro >Ke THiia iia HanpH>KeHHe 3 300 6 n 
TOK 600 a AAH OaeKTpH(})HKaUHH H<cac3- 
Hbix Aopor Mockobckopo yaaa. 

3. MacTHHHoe nepeHecenne BbiiiycKa Bbinpu- 
MHxeabHbix TpaHc4)OpMaTOpOB c 3aBOAa 
«3aeKTpocHaa» Ha Mockobckhh xpanc- 
(popMaxopHbiH 3aBOA (MT3) hmchh 
B. B. KyH6biuieBa. 

•1. npoBeAGHHe B raaopaapHAHOH aadopaxo- 
pHH B3H H aaOopaxopHH saBOAa «CBeT- 
.TaHa» nepBbix paapaOoxoK no oxeqecTneH- 
HblM THnaM TupaxpoHOB. 

5. Pa3pa6oTKa b B3H H. JX- UlKoaHHbiM 
pTyTHO-cxpyiiHoro BbinpaMaxean. 

6. npoBCACHHe H. JX. HacaeAOBbiM h 
J}. ^\. HeMCHOBblM lUHpOKHX HCCaCAOBa- 
HHH no xapaKxepy npoBOAHMocxH saKucH 
Mean h Apyrnx ^HBHuecKHX cbohctb mca- 
H'OsaKTfCHbix BenTiiaeH h BeHXHabHbix 
(|)0T03aeMeHT0B. 

7. npooeAGHne b oxaeae pxyxHbix Bbinpa- 
MKxeaeH B3M nepBbix HCcaeaoBaHHH pe- 
>KHMOB pa60TbI CeXOK B pXyXHblX BeUXH- 
aax. 

8. BbTAana aBxopcKoro cBHAexeabcxBa F. H. 
BaOaxy na ycoBepmeHCXBOBaHHc cxeM 
HHxaHHH ynpaBaaeMbix cexKaMu BeHTHaeii 
nyxcM BBeACHHA AonoaHHxeahHoro (nyae- 
BOro) BeHTHAH. 

1934 r. 1. Pa3pa6oxKa aaBOAOM «3aeKxpocnaa» 

nepBoro onbixHoro xnna pxyxHoro Bbinpa- 
MHxeaH c ynpaBamomeH cexKoft. 

2. PacLHHpeHHe iiiKaabi BbinycKaeiMbix aano- 
AOM «CBexaaHa» npoMbiiiiaeiHibix xnnoB 
raaoxpoHOB na tokh ao 40 a MaKCHMaan- 
noro BiiancnnH ii BunycK nepBbix npo- 
MbiuiaeHHbix xiinoB xHpaxpoHOB na Ma- 
KCHMaabHblC TOKH AO 10 U. 

3. PaapaOoTKa C. H. Pvakobckhm n Bbi- 
nycK OBJl saBOAa «CBeTaaHa» cxaOn- 
anaaxopOB nanpH>KeHnH xaeiomcro paa- 
pHAa. 

1. Maqaao innpOKoro BneAponna MCAiiona- 
KHCHbix BeHTiiaen b cncreMbi >Kcae3H'OAO- 
pOKHOH aBTOOaOKnpOBKH. 

5. npoBeAerine b aaOopaxopnH npn uexe 
p. B. saBOAa «3aeKTpocHaa» H. IT. Flexy- 
xoBbiM H M. A. AcTaiiicBbiM HccacAOBa- 
HiiH no cexoqubiM pe>KHMaM piyinbix Bbi- 
l^pHMHXeaCH. 

6. npOBeACHiie F. H. BaOaxoM iia sanoAC 
«CBexaaHa» uccacAOBaHiin no npeAAo- 
>KeHHbiM HM cxeMaM nnxaHHH hohhbix 
B eHxnaeH c nyaeBbiM anoAOM, a xaKH^e 
KacKaAHbiM cxeMaM. 
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1935 r. 1. Pa3pa6oTKa h HsroTOBJieHHe saeoAOM 

«3jieKTpocHJia» nepBbix onuTHux o6pa3- 
UOB BunpflMHxeJiH THna PB-70 Ha tok 
5 000 a H Hanp5i>KeHHe 825 e h ysJiOB bm- 
npHMHxeJiH PB>1/150 Ha HanpHxceHHe 
12 H TOK 100 a, HpeAHasHaqeHHoro 
ycxanoBKH na paAwonepeAaiomHx 
CXaHUHHX. 

2. Pa3pa6oTKa na saBOiie «CBexJiaHa» mho- 
roceKUHOHHoro BHCOKOBOJibXHoro ra30- 
TpOHa Ha 110 — 150 kb h tokh 1 a jijih 
HH xaHHfl penxreHOBCKHX ycxpoHCTB. 

3. PaapaOoTKa b jia^opaxopHH JleHHHxpaA- 
CKoro sjieKxpoxexHHqecKoro HHCTHTyxa 
M. A. CnHUbiHMM ycxpOHCTB no asxoMa- 
THqecKOMy peryjiHpoBaHHio BHCOKOBOJibx- 
HhlX pxyTHblX BOHTHJieft. 

4. Pa 3 pa 6 oTKa h HsroxoBjieHHe b B3H npH 
yqacTHH Jl. H. MejieuiKHHOH nepBux th- 
noB cxeKjiHHHbix HrHHTpoHOB H nepcjiaqa 
xexHOJiorHH npOH3BOiicxBa nojiynpoBOA- 
HHKOBbix 3 a»CHraTe;ieH aaso^y «CBeT- 
jiaHa». 

5. npoBe;ieHHe b B3H H. Jl. KaranoBUM h 
M. H. Kothjicbum nepBux SKcnepiHMeH- 
xajibHbix pa6oT (c BenxHJiHMH Oojibuioft 
MOIUHOCXH) no HHBepTHpOBaHHIO XOKa 
(npeoOpaaoBaHHK) nocxoHHHoro xoKa b 
nepeMeHHbiH) . 

6. Pa3pa6oTKa b B3H npH yqacxHH H. Jl. 
Py6HHmTeHBa h B. JI. CaBHUKoro cxeM 
cexoHHoro ynpasjieHHH h cexonHOH aa- 
lUHTbl pxyXHblX BCHTHJieH c ynpasjiHK)- 
lUHMIH CeXKaMH. 

7. PaapaOoTKa B. H. TiHXMeneBbiM, A. 
SaBajiHui'HHbi'M, O, r. BerHCpOM, O. H. 
TyfiaHOBbiM, <I). H. ByxacBbiM h Ap. pHAa 
XHROB BCHTHJIbHtblX ABHraXCAeft. 

8 . npOBeACHHe Jl. Jl. JlaHAay h A. KcMna- 

HCHUeM HCCACAOBaHHH nO BAHHHHK) 

CHAbHoro noAH Ha npoBOAHMOCXb noAy- 
npOBOAHHKOB. 

1936 r. 1. PaapaOoxKa shboaom «3AeKxpocHAa» bh- 

npHMHxeAfl XHna PB-40 Ha xok 2 900 a 
npH HanpaxceHHH 825 e c ynpaBAHiomHMH 
cexKaMH. 

2. PaapaOoxKa na Mockobckom xpaHC(})op- 
MaxopHOM aaBOAe pxyxHO-BunpHMHxeAb- 
Hbix xpaHC(|)OpMaxopOB c noBbimeHHOH 
SAeKXpOAHHaMHHeCKOH npOHHOCXbK), 6o- 
Aee ycxoHHHBux k oOpaxHbiM aa^KHra- 

HHHM. 

3. PaspaOoTKa F. H. Ba6axoM h P. 11. ;^e- 

JKepHHblM HOHHO-KOHBeKUHOHHOrO TCHe- 
paxopa H npOBCACHiHe b AaOopaxopHHX 
3aBOAa «CBexAaHa» nepBux hccacaobb- 
xeAbcKHX pa 6 oT c xaKHM renepaxopoM. 

4. BbiAaqa F. H. Ba 6 axy naxeHXOB 3a 
JsTs 48760 H 48762 na cxeMbi c HCKyccxBeH- 
HOH KOMMyxauHeft TOKa. 

5. OcBoeHHe na aasoAe «CBexAaHa» npo- 
MbiuiAeHHoro BwnycKa Momnux throb 
raaoTpoHOB na MaKCHMaAbHbie tokh ao 
40 a. Pa 3 pa 6 oTKa OxpacAeBoft saKyyM- 
HOH AaOopaxopneH (OBJl) sxoro aaBOAa 
H BunycK onuTHfaiM nexoM AadopaxopHH 
MaAbIX CepHH THpaxpOHOB C pTyTHbIM H 
raaoBbiM HanoAHeHineM Ha tokh ao 40 a 
MaKCHMaAbHoro 3HaqeHHH. 


6. Pas'paOoTKa uexoM hohhbix hcxohhhkob 
CB exa MocKOBCKoro AaMnoBoro sasoAa 
nepBbix throb cBexoBbix HHAHKaxopos 
xACiomero paapHAa. 

, 7. PaapaOoTKa b B3H roa pyKOBOACXBOM 

F. P. FepuenOepra h Jl. C. FoAbAcl)ap6a 
SACKXpOHHblX peryAHTOpOB HanpH>KeHHH 
RocxoHHHoro H RepeMeHHoro xoKa. 

1937 r. I. HaroxoBAenne na saBOAe «3AeKxpocHAa» 

KpynHOH CepHH BHRpHMHXeAeH THna 

PB-70. 

2. KoMRAeKTHan cOopKa h npoBeAewHe 
RpeABapHxeAbHbix HcnbiTaHWH b AaOopa- 
XOpHH J13TH ROA pyKOBOACTBOM B. n. 
BoAOFAHHa BbICOKOBOAbXHOrO BCHTHAH Ha 

pa6oqee nanpHHcieHHe 12 kb (HsroxoBAeH- 
Horo Ha 3aBOAe «3AeKTpocHAa»). 

3. PaapadoTKa nepBbix onbiTHbix sKseMRAH- 
pOB CXeKAHHHUX HFHHTpOHOB Ha SaBOAG 
«CBexAaHa». 

4. PasBHTHe pa6oT b J13TH roa pyKOBOA- 
CTBOM B. n. BOAOXAHHa H Ha SaBOAO 
«CBeTAaH'a» roa pyKOBOAcxBOM F. H. Ba- 
Oaxa H M. F. JloatHHCKoro no npHMeHe- 

HHK) TOKOB BUCOKOfl HaCTOTfalAAB ROBepX- 
HOCTHOft SaKaAKH CTHAeft. 

5. npoeKTHpOBaHHe na aaBOAe «JlHnaMo» 
nepBoro onbixHoro SAeKxpoBoaa OAHO(})a3- 
Horo nocTOHHHoro xoKa c pxyxHbiMH npe- 
o6pa30BaTeAflMH. 

6. CoBMecxHaH paapaOoxKa B3H h FopHbiM 

HHCXHXyXOM H BBeAGHHe B sKCRAyaxauHio 
pxyTHO-npeo6pa30BaxeAbHOH ycxanoBKH 
AAH RHTaHHH ROA'beMHOH RiaXXHOH MS- 
UIHHbl. 

7. OpraHiH3auHH na JleHHHxpaACKOM aaBOAe 
HMeHH Ko3HUKOrO CepHHHOrO npOH3BOA- 
CTBa MeAHOaaKHCHbIX BeHTHACH AHCKO- 
Boro H RAacTHHqaxoro throb. 

8. npoBeAGHHe n. B. UlapaBCKHM b Oh3H- 
KO-xexHHHecKOM HHCXHxyxe !H B. T. PeHHe 
Ha aasoAC «KpacHa5i 3ap5i» cepHH hc* 
cAeAOBaHHH no xapaKxepHCXHKaM MeAHO- 
SaKHCHblX BeHTHAefi. 

9. O4)0pMAeHHe O. H. ByxaeBHM h E. Jl. 
3xxHHrepoM aajiBKH na BeH-PHAbnuu Kac- 
KaA. 

1938 r. 1. BfainycK saBOAOM «3AeKxpocHAa» hoboxo 

ycoBepmeHCXBOBciHBoro THna ObicxponeH- 

CTByiomero aBxoMaxa THna BAB cHcxeMbi 

A. H. FoAyOcBa. 

2. HaroTOBACHHe h BbinycK onbixHbiM saBO- 
AOM B3H uiecTHaHOAHoro MexaAAHHe- 
CKoro HFHHTpoHa Ha TOK 1 000 a H HanpH- 
}KeHHe 600 6 h Asyx OAHoaHOAHbix hfhh- 
XpOHOB CBapOHHOFO THRA HA TOK 200 U. 

3. BbinycK aaBOAOM «CBexAaHa» nepBbix 

RpOMblRIAeH'HHX THROB CXeKAHHHblX HF- 
HHXpOHOB. 

4. PaapaOoxKa OBJl npH aaBOAe «CBeT" 
AaHa» O. H. XapaAHca, B. H. PaKOBMM 

H K. H. OeXHCOBblM ORMTHblX THROB. 
MHOFOCeKRHOHHblX FaSOXpOHOB HA HanpH- 

JKeHHH 100 — 200 KB H TOKH 1 — 2 U. 

5. BbiAaqa H. Jl. OpHCTOsy h P. O. CnBa- 

KOBy aBTOpCKOFO CBHAeXeAbCTBa 3a 
JVs 55356 Ha paapaOoxKy xexHOAOFHH npo- 
H3BOACTBa ceACHOBbix BeHTHACH. Paspa- 
6oTKa Ha JleHHHFpaACKOM aaBOAe hmchh 


45 


Sanitized Copy Approved for Release 2010/06/21 : CIA-RDP80T00246A051200590001-8 




Sanitized Copy Approved for Release 2010/06/21 : CIA-RDP80T00246A051200590001-8 


KoMiHH-repHa iiepBbix throb cejieHOBbix 
BeHTHJiefi. 

6 . PaspaCoTKa B. B. KypnaiOBbiM b <J)h 3 h- 
KO-TeXHHHeCKOM HHCTHTyie OnbITHbIX o 6 - 
paSUOB CepHHCTO'MeAHbIX BCHTHiieiH 

7. Pa 3 pa 6 oTKa B. H. AaBbUOBbiM cospc- 
MeHHOH XeopHH BeHTH.lbHOrO ;ieHCTBHH 
nOJiynpOBOZlHHKOBblX BCHTHJieH. 

8. npoBeACHne iia CTpaiiHaax >KypHa.ia 
«3.TeKTpHqecTBO» iiinpOKoft A'HCKyccHH no 
BOTipocy 0 nepe^Tane sneprHH c KynCbi- 
LUeBCKOli r3C nOCTOHHHbIM TOKOM. 

1939 r. 1 . HaroTOBjieHHe JlcHHurpancKHM aasoAOM 
« 3 jieKTpocHJia» HaH 6 o.'iee KpyriHbix b 
MH pe no MOIUHOCTH pXyTHblX BbinpHMH- 
TejicH THfia PB‘50 na HanpH>KeHHe 
1 500 e H TOK 4 000 a ycxaHOBKH Ha 

MnpHHKCKOM X'HMHHeCKOM KOM 6 HHaTe. 

2 . Pa3pa6oxKa na aaeoAe «CBexjiaHa» cxgk- 

AHHHO'MexaJlJIHHeCKHX HFHHTpOHOB CBa- 

poHHoro xHna. 

3. Pa 3 pa 6 oxKa b B3H HOBbix cxeM cexoH- 
Horo ynpaBAeHHH h cexonnoH samuxbi 

4. Pa 3 pa 6 oxKa JX . A. SaBajiHuiHHbiM cxcMbi 
HOHHoro npeo 6 pa 30 BaTejT 5 i qacxoxbi. 

5. PaapaOoxKa b HaynHO-HCCJieAOBaxeJib- 
CKOM (})OTOKHHO-HHCTHTyxe: 

а) cejieHOBoro BbinpHMHxe/ibHoro ycxpOH- 
cxBa c (j)eppope 30 HaHCHbiM CTa 6 HJiH 3 axo- 
poM Hianp 5 i>KeHHH; 

б) nrHHxpoiiHoro BbinpaMHxejibHOro ycxpoH- 
cxBa. 

6 . j^onoAHeHHc C. H. lleKapoM coapeMeH- 
HOH XeopHH MexaHH 3 Ma Bbinp 5 IMAeHHJI 
iio.TynpOBOAHHKOBbix BeHTiuien. 

3940 r. 1 . HaroTOBJiciine 3aBOAOM « 3 AeKTpocHJia» 
ccpHH pxyxHbix BbinpHMHxeAen xana 
PB-50 A-aa ^HcnpOBCKoro m KaHAaJiaKm- 

CKOrO aAKIMHHIieBblX SaBOAOB, 

2. Pa3pa6oxKa h BbinycK Mockobckhm 
T paH'c4)0pMaT0pHbiM saBOAOM (MTS) ce- 
pHH MoiHHbix xpancfJiopMaxopOB A.na hh- 
xaHHH pxyxHO-BbinpHMHxejibHbix arpera- 
TOB, ycxaiiaBAHBaeMbix na noACiaHUHJix 
3JieKTpOJIH3HbIX SaBOAOB. 

3 . npOBeACHHe b HaynHO-nccJieAOBaxeJib- 
CKOM HHCTHXyie >KeAe 3 HOAOpO>KHOrO 
xpaHcnopxa (HHH>KT) XHnoBbix Hcnbi- 
xaHHH pxyxHO-BbinpBMHxejibHoro arpe- 
raxa xnna PB-20 Ha HanpH>KeHH5i 1 500 
H 3 000 6. 

4. Ony6;iHKOBaHHe b c6opHHKe xpyAOB B3H 
cBOAHbix peayjibxaxoB pa6ox, BbinojineH- 
Hbix: 

a) B. H. K,Jiyip4)eAbAOM — no (HccACAOBaHHio 
CBOHCXB nojioACHxejibHoro cxo.iOa paapHAa 
B iipnOopax c HaKajieHBbiM h pTyxHbiM" 
KnxoAOM; 

6) B. Jl. FpaHOBCKHM — no AeHOHHsauHH 
paapHAHoro npOMe>KyxKa b hohhmx npn- 
6opax; 

b) B. a. OadpHKaHxoM — no oexhacckhm 
CBOHcxBaM paspHAa h saKonaM oOpaao- 
BaHHH Mexacxa 6 HAbHbix aXOMOB. 

5. Pa3pa6oxKa b B3H noA pyKOBOACXBOM 
K). B. ByxKeBHna AyroBoro BenxHAH bh- 
coKoro AaBJieH'Hfl a^h uejieH nepeA^HH 
3HeprHH Ha AaJieKne paccxoHHHH. 


6. PaapaOoTKa, naroxoBJieHHe h HcnbixaHHe 
R B3H BblCOKOBOuHbTHOrO pXyXHOrO Bbl- 
iipHMHxeAH Ha 11 K3 n 100 a npn ynacxHH 
M. H. TaAbAHna n H. B. AifxnKa A-hh 

HHTaHHH MOIAHbIX paAOCXaHHHH. 

7. BbinycK sasoAOM «CBexAaHa» nepBon 
ITpOMblUIAeHHOH CepHH CXeKAHHUO-MCTaA- 
.annecKiix BbicoKOBOJibXHbix hfhhtpohob 
na paOonee HanpH>KeHHe 5 000 8 h cpeA- 
hhh xok 100 a. 

8. Pa3pa6oTKa T. B. cporejibcoH na aa- 
BOAe «CBeTJiaHa» xpHOAa xjieiomero paa- 
pHAa. 

9. Pa3pa6oxKa C. B. K)ahukhm cncxeMbi 

B035y>KAeHHH MaJIOMOUXHblX CHHXpOHHbiX 
MaiHHH nepea nojiynpOBOAHHKOBbie Ben- 
XHJIH iH B. n. AnapOBbiM cxeM B036y>KAe- 
HHH CHHXpOHHbiX reHCpaXOpOB OOAblHOH 

MoiAHOcxH nepea HOHHbie anriapaxbi. 

10. OpoBeAeHHe A. Jl. FopejinKOM nepBbix 
pa6ox c ynpaBAHCMbiMH nojiynpOBOAHH- 
KOBMMH COnpOXHBAeHHHMH, HBHBIUHXCH 
BMecxe c npeAuiecxByiomeH eft pa6oxoft 
O, B. JloceBa nanajiOM paapaOoxKH no;iy- 

npOBOAHHKOBblX XpHOAOB. 

11. nposeACHHe pHAa inccAeAOBaxeAbCKHX 
axanoB no ycoBepmeHcxBOBaHHio xexHO- 
AOXHH IipOH3BOACTBa CeJlSHOBblX BGHXHJieft 
B JleHHHXpaACKOM (i)H3HKO-XeXHHqeCKOM 
HHcxHxyxe (A. 3, JleBHHaoH h F. U. Flas- 
jiob) h b HHKOH (B. F. KoMap, 
H. FI. FIch'Hh h Jl. H. CaHiHH). 

12. noAyqeniHe M. FypxoBoft h F. Kosa- 

AGHKO AHHaMHHeCKHX yCXOHHHBblX IIAGHOK 
ueana, noaBOJiaiomHX cosAaTb HOBbift xnn 
aKTHBHoro KaxoAa. 

1941 r. 1. Pa3pa6oTKa b B3H npH ynacxHH B. Jl. 

CaBHUKoro, H. JX. lllKOAHHa. O. H. By- 
TacBa H E. Jl. SxTHHrepa onbixHoro 3 k- 
aeMOAHpa OAHoanoAHoro bghthah c Ayroft 
B036y>KAeHHH Ha XOK 200 a h HanpH>Ke- 
H'HG 600 6. 

2. PaapaOoTKa b B3H SKpaHHpoBanHbix h 
AByxcexoHHbix xHpaxpoHOB c pXyXHblM H 
raaoBbiM HanojiHGHHeM. 

3. npoBGAGHHe B. T. Pe'H'He h A. B. Bor- 
AaHOBbiM na saBOAc «KpacHa5i 3apfl» 
pa3pa60TKH BblCOKOnaCTOTHblX MGAHOSa- 
KHCHblX BeaXHAGH C nOBblLUGHHOH CXa- 
OHAbHOCTbK). 

4. npoBCAGHHe HapKOMaxoM SAeKxponpo- 
MbiuiAGHHOCTH KOHtJiepeHUHH 110 noAynpo- 
BOAHHKOBblM BGHXHAHM B JleHHHFpaAC. 

5. nepe6a3HpoBKa ochobhoh nacxH npOH3- 
BOAcxBa pxyxHbix BbinpHMHXCAeft aasoAa 
«3AeKxpocHAa» na aaBOA «ypaA3AeKTpo- 
annapax» b cbh3h c BeAHKoft Oxeneci- 

BGHHOft BOHHOft. 

6. 04)opMAeHHe H. Jl. KaranoBbiM sanBOK 
ha HCKyccxBeHHyio KOMMyxauHio b bbi- 
npHMHxeAHx H HHBepxopax, paOoxaiomHx 
b cxeMax c ypaBHHxeAbHofi KaxyiuKoft h 
mocxoboh. ABxopcKHe CBiHAexeAbcxBa 3a 
JMb 64084, 64126 h 64160 BbiAanbi 31/1 
1941 r. 

7. PaapadoxKa b J1<I)TH ceAGHOBbix bghxh- 
Aeft c HCKyccxBGHHbiM sanHpaiomHM cao- 
GM, o^GcneqHBaiomHM noBbimeHHbiG ana- 
qGHHH oOpaxHoro HanpHH^eHHH. 
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1942 r. 1. Pa 3 pa 6 oTKa h HsroTOBJieHHe npH yqacTHH 

B. Jl. CaBHUKoro, <D. H. Byiaesa h E. Jl. 
axTHHrepa nepBofl cepMH OAHoanoAH'bix 
BeHTHJieft C TOKOM B BeHTHJie 200 a AJIH 
noAMOCKOBHoro yroJibHoro 6acceHHa. 

2. BseAeHHe b SKcnjiyaxauHio Ha BcexcBHi- 
CKOH noAcraHUHH IlepMCKOH JKejiesHOH 
AOpOPH HfHHTpOHOB. 

3. OpraHHsauHH b B3H Aa 6 opaTOpHH noA 
pyKOBOACTBOM C. B. IOahukofo no pas- 
pa6oTKe ceACHOBbix BenTHAefi h Bbinpa- 
MHXeAbHblX yCTpOHCTB. 

4. OpraHHBauHH onbiXHoro npoHSBOAcxBa 
CeA'CHOBblX BeHXHAeH npH Aa^opaxopHH 
cHJiOBbix ycxpoHcxB HHKOH. 

5. PaspaOoxKa OpwraAOH B3M na Ypa^e 
B cocxase H. Jl. KaranoBa h A. A, CaKO- 
BHqa 6 bicxpoAeHcxByKDmero 6 ecKOHTaKx- 
Horo peryAHxopa a^h aBxoMaxHnecKoro 
peryAHpoBaniHH Hanp5i>KeHHH BwnpHMHxe- 
Aeft, HHXaiOmHX BaHHbl A^H SAeKXpOAHSa 
aAIOMHHHH. 

6 . Pa 3 pa 6 oxKa na VpaAe CHAaMH SpHxaAbi 
B3H B cocxase H. JT. KaranoBa, A. A. 
CaKOBHHa H H. B. Ahthka nepBbix onux- 

HfalX OAHOaAHOAHHX BeHXHACH C TOKOM 

B BeHTHAe 500 a, 

1943 r. 1. PaapaOoxKa nepBoro onbixHoro SKseMn- 

Aflpa OAHoanoAHoro pxyxHoro BeHXHAb- 
Horo KOMOAeKTa C XOKOM B BCHXHAe 500 a 

B B3R 

2. Pa 3 pa 6 oxKa msaoh cepHH Momnbix cxeK- 
AHHHO-MexaAJTHqeCKHX HXHHXpOHOB HA 

HanpH>KeHHe 5 000 e. 

3. Pa 3 pa 6 oxKa b 3 KcnepHMeHTaAbH 0 M na- 
yqno-HccAeAOBaxeAbCKOM HHcxHxyxe Ma- 
mHHOCTpOeHHH H CXaHKOCTpOeHHH HOHHO- 
ro sACKxponpHBOAa c sAeKxpOHHtbiM yn- 
paBAeHHeM. 

4. OpraHHsauHH b Mockobckom sHeprexH- 
qecKOM HHCXHxyxe Ka(})eApbi no hohho- 
npeo6pa30BaxeAbHOH xexHHKe (nepenMe- 
HOBaHHOH BnocAeACTBHH B Ka4)eApy 
«npOMbmiAeHHaH 3AeKXpOHHKa»). 

5. yxBep>KAeHHe lUKaAbi throb no pxyxHbiM 
BbinpHMHXeAHM. 

6. 0(J)opMAeHHe A. F. HnaxHenKO aasiBKH na 
ycxpoHCTBO aah aBTOMaxnqecKoro pery- 
AHpOeaHHH CKOpOCXH aOHHXpOHHOFO ABH- 
raxeAH, 

1944 r. 1. Pa3pa6oxKa na aasoAe «ypaA3AeKxpoan- 

napax» onbiXHbix sKseMnAHpOB pxyxHO- 

BbinpHMHXeAbHblX KOMHAeKXOB xHna 

PMHB-500 X 6 AAH ycxanoBKH b npo 6 - 
nyio sKcnAyaxauHK) na noACxaHUHflx Mo- 
cKOBCKoro MexponOAHxeH'a h ypaAbCKoro 
aAioMHHHeBoro saBOAa. 

2. OpraHHsanHfl nponsBOACTBa noAynpo- 

BOAHHKOBblX BeHXHAeH. 

3. OpraHHsauHH onMXHoro npoHSBOACXBa 
ceAeHOBbix BeHXHAeH npH UHHH MIlC. 

4. OpraHHsauHH npoHaBOACxsa no npH 6 o- 
paM xAeiomero paapHAa h HHSKOBOAbx- 

HbiM paapHAHHKaM aah aaiuHXbi ahhhh 
CBH 3H ox riepeHanpH>KeHHH. 

5. Pa 3 pa 6 oTKa b B3H noA pyKOBOAcxBOM 
B. H. KAHp(})eAbAa m BbinycK MaAux ce- 
pHH TpHraxpOHOB. 


6. HaqaAo MOAepHHsanHH ochobhux xh- 
noB xHpaxpoHOB c ueAbK) yseAHqeHHH 
cpoKa cAyHc6bi npnSopOB h CTa6HAbHo- 
cxH HX paOoxbi. 

7. PaspaSoxKa B. F. KoMapoi«M b Aa6opa- 
TOPHH npOMblUIACHHOH 3AeKTpOHHKH M3H 
HOBbIX THROB CTa6HAH3aXOpOB HanpHHCC- 
HHH H xoKa c (J)eppope30HaHCHbiM ynpaB- 
ACHHCM ApOCCeAHMH HaCUmCHHA. 

1945 r. , 1. BBeACHHe na aasoAe «ypaA3AeKxpoanna- 

paT» B CTpOH KpynHeHuiero b Coioae ue- 
xa no npOH3BOACTBy pxyxHbix BbinpHMH- 
xeACH H Bcex BcnoMoraxeAbHbix k HCMy 

3AeMeHT0B o6opyAOBaHH5i. 

2. HaroxoBAeHHe b B3H cepHH oahobhoa- 
Hbix BbinpHMHxeAeH XHna PMHB-500/6 
AAH MOIUHOH BeHTHAHXOpHOH yCXaHOBKH. 

3. npoBeACHHe b B3H noA pyKOBOAcxBOM 
B. Jl. FpanoBCKoro HCCAeAosaHHH no 
npoOOK) H oSpaXHblM 3a>KHraHHHM B 
CBepXBbICOKOBOAbTHOM BCHTHAC. 

4. npOBeAeHHe Kopennoro ycoBepmeHcxBO- 
BaHHH npOH3BOACXBa CeACHOBblX H MCAHO- 
aaKHCHbix BeHXHAeH HSMepHxeAbHoro 
XHna. 

5. ripoBeAewHe b Aa6opaxopH!H npOMbiiUAen- 
HOH sAeKxpoHHKH M3H o6o6maiomHX 
HccAeAOBaHHH pejKHMa paOoxbi cexoK h 
cexoqHux ueneft b pxyxHbix BeHXHAHX h 
ipa3pa5oTKa na ochobc 3xhx HccAeAOBaHHii 
KOHcxpyKXHBHOH paspaOoTKH cexoqHoro 
ysAa y AByxcexoMHbix BeHXHAeH. 

6. Pa3pa6oTKa F. H. Ba6axoM hoboh ch- 
cxeMbi BbicoKoqacxoTHoro SecKOHxaKXHoro 
SAeKxpoxpaHcnopxa h npOBeAenHe b 
HATH nepBbix onbixHbix HCCAeAOBaHHH c 
XaKOH CHCXeMOH. 

7 . Pa3pa6oTKa h BHeApenne b SAeKxponpH- 
BOA 3AeKTpoHHO-HOHHhix cHCxew ynpasAc- 
HHH XHRa 3AHp. 

1946 r, 1. OpraHHsauHH b chcxcmc MHHHCxepcxBa 

SAeKxpocxaHUHH HHCXHxyxa nocxoHHHOro 
TOKa AAH paapaOoTKiH npo6AeM AaAbHHX 
AHHHH nepeASHH Ha nOCXOHHHOM XOKe. 

2. Pa3pa6oxKH b B3H nepsbix throb csepx- 

BblCOKOBOAbXHHX BCHTHACH. 

3. OpraHHsauHH cepHHHoro BbinycKa aaso- 
AOM «ypaA3AeKTpoannapax» oahoahoa- 
HbIX pXyXHblX BeHXHAeH THROB PMHB' 

500 X 6 H PMHB-500 X 12 aah noA- 

CXaHUHH 3AeKXpH(jDHUHpyeMhIX HCeAeSHHX 
AOpor H noACxanuHH sAeKxpoxHMHqecKoft 
H 3 AeKTp 0 MexaAAyprHqecK 0 H npOMbim- 
AeHHOCXH. 

4. npoBeACHHe b Aa6opaxopHH M3H HccAe- 
AOBaHHH no HHBepXOpy C BHCOKHM K03(})- 

(t)HnHeHTOM MomHocxH AAH ueAeH nepe- 
Aaqn sneprHH na AaAeKHe paccTonenH. 

1947 r. 1. OpraHHSauHH Ha aasoAe «ypaA3AeKTpo- 

annapaT» cepHHHoro BunycKa OAHoanoA- 
HblX BeHTHAbHUX KOMRACKTOB XHna 

PMHB-500 X 12. 

2. PaapaSoxKa h HaroxoBAenne b B3H nep- 
Bbix npOMbiuiAeHHbix xHnoB MHoroaHOA- 
Hbix oxnaHHHux (6e3H'acocHbix) BenxHAeH 
c B03AyUIHbIM OXAaXCAeHHeM AAH nOAMOC- 
KOBHoro yroAbHoro Oaccefina. 
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3. BeeACHife b npoMbiiuJieHHyio SKcnjiyaia- 
UHK) Ha CrajiHHrpaACKOM aaBOAe «Kpac- 
HbiH OKTH6pb» BeHTHAbHoro npeo6pa30- 
BaTe/iH, BbinojiHCHHoro no cxeMe O, H. 
Byraesa h E. Jl. 3TTHHrepa. 

4. BbinycK nepBOH cepHH CHHxpoHHbix Ma- 
lUHH C nOJiynpOBOAHHKOBblMH BOSdyAHTe- 

jiHMH no CHCTCMe C. B. IOahukofo. 

5. Pa3pa6oTKa h opraHH3auH5i npoMbiuiAeii- 
Horo BbinycKa Ha saBOAe «3jieKTpHK» 
CBapOHHbIX MaiHHH AAH TOHeHHOH H BIOB- 
HOH CBapoK c nrHHipoHHbiMH HpepbiBaTe- 
JIHMH. 

6 . Pa 3 pa 6 oTKa K. E. Tpo 4 )HMOBbiM b jia 6 o- 
paropHH AH y36CCP hobbix thhob bhco- 
KOBOJlbTHblX aJIIOMHHHeBO-CeJieHOBblX BCH- 
THJien. 

7. Pa3pa6oTKa b B3H noA pyKOBOACiBOM 
A. H. Boaposa h BHeApenne b SKcnAya- 
TauHK) SAeKTpoHHoro ycTpOHCTBa no mhk- 
pOKOHTpOAIO paSMepOB HSAeAHH. 

1948 r. I. Pa3pa6oTKa h HaroTOBAenne b B3H 
nepBbIX THnOB CBepXBblCOKOBOAblHblX BeH- 
TlHAefi. 

2. npOBeACHHe b B3H pa6oTbi no ycoBep- 
UieHCTBOBaHHK) nOAynpOBOAHHKOBbIX 33' 
^KHraieACH aah HmnipOHOB h naroTOBAe- 
HHe MaAOH cepHH ueAbHOMeTaAAHnecKHX 
HFH'HTpOHOB. 

5. riepexoA na BaKyyiWHbiH mctoa HaroxoB- 

AeHHH CeAeHOBbIX BeHTHABH. 


6. TexHHqecKan peaAHaauHH H. /I. Mopry- 
AHCOM II n. MapqyKOM habh cosAanun 
HH3KOBOAbTHOrO THHA FaSOipOHa. 

7. BneApeHHe ceACHOBbix BbinpnMHxeAbHbix 
yCXpOHCTB AAH AHTaHHA aKKyMyAHTOpOB 
Ha maxTHbix SAeKxpOBoaax. 

1949 r, 1. BHeApeime b onbiinyio OKcnAyaxaunio 
nepBOH noAynpoMbiiiJAeHHOH ycianoBKH 
no nepBAaqe aiiepFH'H Ha AaACKHe pac- 

CTOHHHH. 

2. Pa3pa6oTKa b HHCTHryxe MHHHcxepcxBa 
cpeACTB CB5I3H oxeqecTBeHHbix repMaHHe* 
BbIX AHOAOB. 

3 . Pa3pa6oTKa h BseAeHHe b sKcnAyaxannK) 
Ha OAHOM H3 AHCTOnpOKaXHblX CXaHOB 
MaFHHTOFOpCKOFO MeTaAAypFHHeCKOFO 
KOMSHHaxa HOHHOFO npHBOAa. 

4. Pa3pa6oTKa h BHCApeHne b cxaHKOcxpo- 
CHHe (jDpeaepHbix noAyaBxoMaxoB c sack- 

XpOHHO-HOHHOH CHCTCMOH ynpaBABKHA CH- 
cxeMbi CoKOAOBa. 

5. BHBApeHHe BbicoKonacToxHOFo Harpesa 
AAA CyUIKH ApeBeCHHbl H HSFOTOBAeHHH 
nOAynpOBOAHHKOB H AH3AeKTpHK0B. 

6. Pa3pa6oTKa b HHcxHTyxe SAeKiporex- 
HHKH AH yCCP peFyAflTopOB no cHcxeivie 
B. Jl. Hhocoba h n. B. UyKBpHHKa h iuh- 
pOKoe BHeApeHHe hx na SAeKTpocxaHUHHX 
COBBTCKOFO COK)3a. 
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